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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


Telephone : Penarth 300 Telegrams: ‘“ Cement, Penarth” 
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Built in 6 days with Prometo Forms 


This 100-foot high silo for the Liverpool Grain 
Storage and Transit Company Ltd., took exactly six 
days and nights to build. The Prometo Moving Forms 
rose under hydraulic pressure at a rate of 
17-ft. per day. William Thornton are the 
sole U.K. licensees for this Swedish 

method of rapid and reliable 

monolithic construction 


in concrete. 


Wiliam THORNTON «& sons Lia 


38 WELLINGTON ROAD - LIVERPOOL 
LARK Lane 1921 (4 lines) Telegrams: “‘Thornpoo! Liverpool” 
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YORKSHIRE 
HENNEBIQUE 


Contracting Co. Ltd. 





ESTABLISHED 1904 


CIVIL ENGINEERING 
CONTRACTORS 


HEAD OFFICE : 


HENNEBIQUE HOUSE 
The Mount - York 


Telephone : YORK 54656 (4 lines) 


Branch Offices : 


Hutt: 30 WINcCOLMLEE. Telephone: Hull 33501 
DUNDEE: 1 West BELL ST. Telephone: Dundee 6170 
LEEDS: Royps Works, LOWER WoRTLEY, LEEDS 12. Telephone: Leeds 6371891 
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Completion 
ontime... 


SPEEDY COMPLETION with high quality, and above 
all, completion on time: these are the real measures of 
the cost of new building. Time is money, and the lowest 
tender is not necessarily the cheapest. Construction hold- 
ups and delays mean to the building owner idle capital 
and business lost. 

The resources of the Laing organization all contribute 
to speedier building. Co-ordinated planning control, 
facilities for site investigation and materials testing, 
maximum mechanisation, new operational techniques 
with new materials, and also a good reputation which we 
intend to keep—all these add up to efficient, economical 
on-time construction. 

If you call us in while your scheme is at the planning 
stage, our experience of speedier methods and practical 
knowledge of building costs is available in consultation 
with your architects and engineers. Designing the scheme 
around the plant that will build it makes for economy in 
construction. Working the problems out together with 
your design team is the way tosave time and money lateron. 





JOHN LAING AND SON LIMITED 


LAI ~ G GREAT BRITAIN, CANADA 


UNION OF SOUTH AFRICA, RHODESIA 











Building and Civil Engineering Contractors 
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POWER 


BAR CUTTERS 


The BRRL.5A model, illustrated above, will meet all require: 
ments for high speed, economy, and simplicity of operation. 
This high-speed shearing machine will cut mild steel rods up 
to 2 in. diameter. It is of robust construction yet portable 
in view of its compact arrangement, and is powered by 
electric motor and self-tensioning Vee-belt drive. The mov- 
ing blade is in continuous action and makes 28 cuts per 
minute ; 2-in. diameter bars require one cut only. The 
static blade is housed in a specially designed seating which 
spreads the shearing thrust over a wide area, thus reducing 
wear and considerably lengthening the life of the machine. 
Let us send you full details. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 
Telephone: Chatham 45580 Telegrams: Cembelgi, Chatham. 
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_ surface finishing 


_ suitability for all general uses 


~~ This famous multi-purpose ‘man-made 
i ~s timber’ is now offered to you with all these 
# improved qualities. The additives which were 
# specially developed to give Gold Label Weyroc its superior 
§ moisture-resistant property—and which experience has 
+ shown to be outstandingly effective—are now being added 
4 to the Blue Label board. And the price remains the £ 
; same—so you get more for your money when 
Me you buy - 
BLUE LABEL WEYROC 


in standard size boards 8’ x 4’ x 4” or 3” 


THE AIRSCREW COMPANY & JICWOOD - LIMITED 
WEYBRIDGE SURREY ~- Telephone : Weybridge 2242/6 


achine. 
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ROLLER and ROCKER 
BEARINGS for CONCRETE 


BRIDGES and STRUCTURES 





Consulting Engineer: 
Donovan H. Lee, B.Sc. (Eng.), M.1.C.E. 


All types can be supplied, including multiple roller bearings 
with rockers, single roller bearings, rocker bearings and 


hemispherical bearings. 


JOSEPH WESTWOOD & CO. LTD. 


Bridge and Constructional Engineers, Manufacturers of Mechanical Grabs, 
Pressed Steel Troughing and Sheet Metal Equipment. Steel Stock Holders. 


NAPIER YARD, MILLWALL, LONDON, 





E.14 
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Maxweld 


é @ aw) way 


A | 





All over the world, MAXWELD reinforces it: concrete and brickwork, 
in roads, locks, factories, docks, bridges, spas and reservoirs. Do you need 
reinforcements? Call up the MAXWELD man! He'll tell you all about 
MAXWELD fabric — made to BSS 1221 Part A, closely controlled for 
quality from raw material onwards, available for quick delivery anywhere. 
He'll tell you what type you need, how much you need, and how much it’s 
going to cost you. He’s backed by Richard Hill's Design Service, always ready to 
work out detailed plans and estimates. Call up the MAXWELD man— at 
Middlesbrough, London, Birmingham, Manchester, Leeds, Bristol and Glasgow. 





Maxweld fabric 


is manufactured by RICHARD HILL LIMITED (Established 1868) 


Newport Wire and Rolling Mills, Middlesbrough, Yorkshire. Tel: Middlesbrough 2206 


A MEMBER OF THE FIRTH CLEVELAND GROUP (fe) 
CRC IM 
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SHOVEL GANGS ARE EXPENSIVE.... 


A NEW TECHNIQUE THAT 
MAKES CONCRETE CHEAPER. 


ONE MAN ALONE CAN INHAUL 
AND FEED FROM STOCKPILES 
OVER 60 FEET DISTANCES. 


Mr ACE 
( sets the pace.... 
—o 





Tor facter placing and better concrete 


use the il} DIN Gen 


IMMERSION VIBRATOR 


AVAILABLE WITH GRINDING ATTACHMENTS 
Here is an immersion vibrator that will cut your concrete-placing 
costs in a half-dozen ways. High vibrating frequencies of we to 
12,000 r.p.m. give stronger concrete and speed up placing—and 
you can strike shuttering sooner. At the same time, the 
*‘Humdinger’ flexible shafts operate at QUARTER SPEED ! 
And this means longer life and less maintenance—ttc 
drives just keep on running week after week. Plant 
records prove that contractors and civil engineers are 
changing to ‘Humdinger’ after seeing the difference 
they can make in concrete placing. Prove it for your- 
self by using one on your next vibrating job. You 
can have a ‘Humdinger’ on trial or hire (with option). 
Petrol and electric models available. 


ACE MACHINERY LIMITED 


VIBRATOR DEPT., — ROAD, BRIXTON, LONDON, ENGLAND 


les: Auscon, Telex, Leadon 
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-_. 
Law “ws Hager 
LSE, cay 


. ae FR RIVER WALL 


920 FT. LONG 


FOR 
| STANDARD TELEPHONES & CABLESLTD., NORTH WOOLWICH 











PETER LIND & COLTD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.! 


TELEPHONE ABBEY 736 
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A Gp HEAVY DUTY FIXING DEVICE 


There is no waiting for cement to harden when you 


use Rawlbolts. 


exact size, the Rawlbolts dropped in and after the 

machine has been positioned the bolts are tightened. 
The expansion of the members locks the bolts in the holes. 
They cannot work loose through vibration or shock. 
The machine can be put into operation immediately. 


The holes are drilled with a Rawltool to the 


Rawlbolts have earned a sterling reputation for strength and 
reliability throughout the world—they are used by 

the million every month. Rawlbolts grip by expansion 
—their strength as a fixing is based on the enormous 
compressive strength of concrete itself. 


RAWLBOLTS ARE MADE IN TWO TYPES 


For fixing heavy machinery to floors 
there is the Loose Bolt type of Rawlbolt 


which enables the machine to be slid 


into position after the Rawlbolt has been 
inserted. For wall fixings use the 
Bolt Projecting type which will position 
the fixing before tightening up. 


May, 1957 


Please write for Chart 
and descriptive literature. 





Tools that save time. 


For hole boring there is a big range of high 


efficiency Rawiplug tools for use by hand, electric and air power. 





RAWLODRILLS 


For hand boring 
for Rawlbolt 
sizes A to G. 


DURIUM MASONRY 
DRILLS 


For use in hand 

and electric drills 

for Rawlbolt sizes 
CtoG. 


DURIUM HAMMER 
DRILLS 


For use in electric 

hammers for 

Rawlbolt sizes 
C to J. 





STARDRILLS 


For hand boring 
for all Rawlbolt 
sizes. 





TRIFORM DRILLS 


For use in electric 

hammers for 

Rawlbolt sizes 
Cto K. 


P. H, BITS 


For use in pneu- 
matic hammers 
for Rawlbolt 
sizes E to K. 








RAWLPLUG CO. LTD., CROMWELL RD., LONDON, $.W.7. The World's Largest Manufacturers of Fixing Devices 
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(—<— Tel.: at aed 
22S. 
SHUTTER-PLY PAINTS 


will make your shuttering 
and moulds last longer 


xl 





Reduced costs and clean concrete surfaces are always 

obtained—wood grain is filled and sealed against water 

and alkali — Douglas Fir staining eliminated. Types 
for all uses 


TECHNICAL PAINT SERVICES DEPT. C.C.E. 


COWLEY MILL ROAD UXBRIDGE —— MIDDLESEX 


underlay 





and overlay 





Chapman’s Concreting Peper conforms to 
British Standards. Deliveries can be made 
from stock at short notice. Samples and 
prices are available on request. 


H. W. CHAPMAN Ltp. 


THE EMBANKMENT - WELLINGBOROUGH - NORTHANTS TELEPHONE : WELLINGBOROUGH 2214 
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ABELSON 


POURING SKIPS 

for CONCRETE, CEMENT and AGGREGATES 
CAPACITY CU. FT. 
18 | 14 


Height , Bottom 3 
‘A Side 38" 





SIZE 











Length 





Width 
‘C 





Weight 
‘D> 





Overall 
Height inc. 
Chains 
‘E 





Consgruction Ky” MS. Plate 2” x He A/iron 





Stand 2° A/iron | 2” A/iron | 2” A/iron} 
‘xj [Foxe 2'8"x2'413'0°x 27 





Chains to suit- Fr x FZ Discharge Gate © 

4 leg 5/16°M.S. 
Weight 18 ibs or 25 Ibs. 
SW.L.16cwt & 30cwt. Side 110 x1] 1° 6x8] 1 6 x8" 





Bottom |1 10°x 1041’ 6° x11] 1° 5°x 11” 








Price Ex-Works C.W. Chains 
£50-0-0 £47-0-0 £35-0-0 
£55-0-0 £50-0-0 £37-0-0 























Other sizes and types available. 
Please write for illustrated leaflet number C.S. 8 


ABELSON & CO. (Engineers) LTD., SHELDON, BIRMINGHAM, 26 


Phone : Sheldon 2424 (10 lines) Grams : Abelson, Birmingham 

London Office Manchester Office 

60/62 CLAPHAM ROAD, LONDON, S.W.9 100 OXFORD ROAD, MANCHESTER, 13 
Telephone: RELiance 708! Telephone : Manchester ARDwick 1328 
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WATES LTD 
HEAD OFFICES ° 
LONDON 


So 


SZ 
— 
AY a Psp SS 


MEO Sy, 








Offices for Architect : Frederick Gibberd. 
National Dock Labour Board F Consulting Engineer : Felix J. Samuely 
A floor in a week! The complete framework of this 10-storey 
building in ten weeks! This high rate of progress in the construction 
of the National Dock Labour Board’s new headquarters was the 
direct result of pre-casting, pre-planning and a close co-operation 
between Architect, Engineer and Builder. 


Ideas become concrete when 











Building & Civil Engineering Contractors 


1258/1260 LONDON ROAD ° S.W.16 * Telephone: POLlards 5000 


DUBLIN NEW YORK 
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The quickest cure is to contact Ford. They've a pretty range of 
curves—performance, torque, fuel and B.H.P., covering Petrol and 
Vaporising Oil Engines from 12 to 58 B.H.P. (Diesel 23 to 52 B.H.P.). 
Ask to see this satisfying set of curves and specifications. No 
need to ask about famous World-wide Ford Service—but whenever 
there’s a question of curves... 


=e ios GOOD 


All enquiries, please, to your nearest Dealer or to:— 
Parts Division. Domestic Industrial Unit Sales Dept. G8 
Ford Motor Company Ltd - Aveley Depot - South Ockendon - Romford - Essex - England 
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FITNESS * PURPOSE 
STEELS 


QO hs \ EEA 
. as * ot 
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COLVILLES LIMIT-ED 
195 WEST GEORGE STREET: GLASGOW (¢ 
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Coated Macadam 
Concrete Aggregates 
Granite Chippings 


Crushed & Screened 
Hardcore 


ROWLEY: REGIS 
GRANITE QUARRIES LTD. 


Springfields, Nr. Dudley, Worcs 


Phone Blackheati B’ham) 202) 





GAPGO 4. F. viBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 
The ‘‘CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 


Machines ; Compacting Factor 


Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. “en2°7-25 


BEACONSFIELD ROAD, LONDON, N.W.10 Telephone: WILLESDEN 0067-8 Cables: CAPLINKO, LONDON 
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Architects: The East Kilbride Development Corporation — Architectural Department. Consulting 
Engineer to Holland & Hannen and Cubitts (Scotland) Ltd: H. G. Cousins, Esq., B.Sc., M.1.C.E., 
M.I.Struct.E. 


Printing Works at East Kilbride for The 
East Kilbride Development Corporation for 
occupation by Messrs. Waterlow & Sons Ltd. 


The illustration shows the roo ft. span beams over the main 
Printing Hall. The pre-cast concrete sections, from which these 
were made, were assembled on the ground and prestressed 
before lifting into position. [rection took place at the rate of 











one per working day. 
J ™ | 
: CUBI 
. | 

| 

HOLLAND & HANNEN AND CUBITTS (SCOTLAND) LIMITED 
Building and Civil Engineering Contractors, 
$ Royal Terrace, Edinburgh 127 St. Vincent Street, Glasgow, C.2. 
TGA C227 

il 
3) B 
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High Strain 
patented 
Steel Wire 
for 
Prestressed 
Concrete 
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TRUBRITE STEEL WORKS - MEADOW HALL - SHEFFIELD 
Tel. : Sheffield 387272 


London Office: Stafford House. 40,43 Norfolk St., Strand, W.C.2. Tel.: Temple Bar 7187 | 
& 7188. Birmingham Office: 191 Corporation St., Birmingham 4. Tel.: Central 680! & 6802 t 
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SAFE EXCAVATION 
WITHOUT TIMBERING 
‘.o Te CEMENTATION 


Aberystwyth Borough Council wished to 
excavate a sewer trench through a very narrow 
street and within a few feet of houses on each 
side. 














Excavation by normal methods was impracti- 
cable without extreme hazard to stability of 
adjacent structures. Cementation enabled the 
work to be completed safely, permitting, as can 
be seen from the photographs, vertical trench- 
ing without support. 





The Cementation Co. Ltd. has the 
experience, the facilities, and the 
resources to carry out foundation 
treatment on almost any scale, in any 
part of the world. 


BENTLEY WORKS, DONCASTER. 
Telephone: Doncaster 54177-8-9 





London Office: 20, Albert Embankment, S.E.11. Tel.: RELiance 7654. 
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OPPER STRIPS 


for expansion joints 





All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH 
Telephone : FAiLsworth 1115/6 







D.S. 14 














LEEDS, 10 





PIN YOUR FAITH 
TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22480 


'Grams: “Grease.” 
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HISTORICAL HYPOTHESIS NUMBER 1 


Appius Claudius 
came 

straight to 
| the point 





eee b ut his famous Appian Way of 2,267 years ago must 
have caused his poor Charioteers a bruise or two. 


How glad he would have been to use present day concrete cured 
with SISALKRAFT Blankets. Their toughness and ease of handling 
simplify and speed-up road making; a safeguard against winter 
frosts and assured curing in summer heat. 
He would have marvelled, too, at the strength of Subsoil grade 
SISALKRAFT, which takes such good care of the under- 
side of concrete, reducing sub-grade friction, ensuring 
IFT maximum strength and protection from impurities. 









1857-1957 
Please ask for information and samples 


[ BT \ i iD 
L.H.SANKEY & SON. L!? (RR HOUSE, ALDWYCH, LONDON, W.C.2 
Sole Distributors for BRITISH SISALKRAFT Ltd. Phone: HOLborn 6949 (20 lines) Grams: Brickwork, Estrand, London 
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ECONOMICAL 
BRIDGE REPAIRS 
BY GUNITE AND 
CEMENTATION 


The illustration on the 
right shows the cracked and 
spalling soffit of Glazebury 
Bridge prior to repair. 

The illustration inset shows 
the bridge after the masonry 
had been consolidated by in- 
jecting cement grout and a 
3-inch thick reinforced gunite 
ring had been applied to the 
arch soffit. 

This forms part of a major 
scheme for improving the 
River Glaze. 

Engineer: Mr. |. T. Firth, B.Eng., 


M.1.C.E. (Engineer to the Mersey 
River Board). 





Our descriptive leaflet ‘‘Strengthen- 
ing Bridges and Culverts”’ is sent 
free on request. 


_ WHITLEY MORAN & COMPANY LIMITED 3 


Specialists in the Repair of Engineering Structures 
5 OLD HALL STREET, LIVERPOOL, 3 


Phones: CENTRAL 7975/6 Grams: GUNITE, LIVERPOOL, 3 








VARIABLE 
GRID 
WINDOW 
at 


Willenhall 
Comprehensive 
School, Staffs. 





A. C. H. Stiliman, Esq., F.R.1.B.A. 
County Education Architect 


Reinforced Concrete and Glass 


BY 
J. A. KING & Co. Lp. teestone? Centra see (tine) 


ma4ammaquwprd 
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have been regularly used 
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by leading Contractors for 


reinforced concrete work 


since 1903 


pee So nee ee 





We were the pioneers in the supply of steel bars for reinforced concrete 


work and have given to the industry over 50 years of unbroken ser- 


vice, unequalled for quality and dependability. Contracts on which 
WHITEHEAD STEEL have been used include some of the largest and 
most important in the country. 


We can supply bars bent to shape, hooked, etc., 
in accordance with Contractors’ requirements, 
at reasonable charges. 





LONDON OFFICE: Steel House, Tothill Street, S.W:1. Telephone : Whitehall 2984. 
BIRMINGHAM OFFICE: King Edward House, New Street, 2. Telephone: Midland 0412-3. 
MANCHESTER OFFICE: Chronicle Buildings. Telephone: Blackfriars 3172. 

GLASGOW OFFICE: 50 Wellington Street, C.2. Telephone: Central 1528. 
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TELEPHONE: YORK 24728 (6 lines) 
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FRANKIPILE 


h ave 


ae 


FRANKIPILE 


FRANKIPILE 


Photograph by courtesy of Central Electricity Board 


THE FRANKI COMPRESSED PILE CO. LTD. - 39 VICTORIA STREET LONDON SWI 


CABLES * FRANKIPILE SOWEST LONDON 
AND IN AUSTRALASIA * BRITISH WEST INDIES * IRAQ * RHODESIA * S. AFRICA 
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Ducts for stressed Tu & 

concrete. . .labour | N G 
saving . . . easy to install 

- outer ribbing 
gives a perfect bond to 
the surrounding concrete 
. . the inside of the 
tube is smooth to facili- 
tate the passage of bars 
or cables and allows 
free flow of grout. 


in 3” up 
i.d. 

As approved and 
supplied for the 
Lee—McCall, Freyssinet 
and Gifford—Udall 
systems. Also suitable 
for other systems 

and designs. 


Supplied 
to 6’ 


SUDESESEEO 
GOOGHEEE 


UNI-TUBES LTD Enquiries to London Office: 
9 South Molton Street, W.1I Telephone: Mayfair 7015 
Works: Alpha Street, Slough. Telephone: Slough 25476 8 


2 = & Supplied 

oe = 3 Pp 

Z to leading 
contractors 

Co == > 

throughout 


a= the world. 














a 
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PRESTRESSED 






NEW GANDY BRIDGE 
TAMPA BAY FLORIDA 






| 

| 

CONCRETE | - 
ae 

| 

PIPE BRIDGES 


iN LEE McCALL PRESTRESSED CONCRETE 














McCalls Macalloy Bulletins comprise reproductions of 
authoritative articles from the technical press giving 
up-to-date information about the application of Lee- 
M-:Call prestressed concrete. 

Copies of the latest Bulletins listed below are available 



















on request. 













BULLETIN No. 11. BULLETIN No. 12. 


Prestressed Concrete Bridges . New Gandy Bridge, 
in North Devon. Tampa Bay, Florida. 







BULLETIN No. 13. BULLETIN No. 14. 


Pipe Bridges in Lec-McCall Mahi Bridge at Vasad. 
Prestressed Concrete. 






McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH «<: SHEFFIELD <- P.O. BOX 4! 
Telephone : ROTHERHAM 2076 (P.B.Ex. 8 lines) 
London Office: 8-10 GROSVENOR GARDENS, S.W.|!. Telephone : SLOane 0428 








FC 37 
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CUT YOUR CONCRETE COSTS 


with the 


A.B.MOULD 


MIXER-DRIVE SHOVEL 


ALL BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 





At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button 


controlled shovel. 


THE BUILT-IN JIB ELIMINATES 
SITE INSTALLATION COSTS. 





LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 


Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 


Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 




















Modern Methods 


need Modern 
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Full information on request: 
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LISSAPOL N 


non-ionic surface-active agent for 
improved workability of concrete. 


APHROSOL FC 


foaming agent, valuable in production of 
aerated concrete blocks and _ roofing 
screeds. 


MELGAN A 


outstanding and economical plasticiser 
for cement mortars. 


ADHEVIA T. ADHEVIA AQ 


adhesion assistants for preventing wet 
weather stripping of surface-dressed 
roads. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON §8.W.1 


1 848A 
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Expamet 
Reinforcements 
for concrete 


The large range of “Expamet” 
Reinforcements provide a wide 
choice to suit all types of con- 
crete construction. There are 
more than 100 standard varia- 
tions and weights in ““Expamet”’ 
Reinforcements from under 2 Ib. 
to over 30 Ib. per square yard. 


““Expamet’’ Expanded Steel Sheet 

Reinforcement ; ““Expamet”’ 

Welded Fabric; Super ““Ribmet”’ 

and other specialist materials 

can be adapted to meet reinforce- 

ment problems of all kinds, 

from solid slab decking and 

hollow floors, to light shell 

construction such as barrel vault 

and dome roofs. They are just 

as effective reinforcing concrete 

in precast units as in sea 

defence works. 

i We provide a complete Rein- 

forcement Service for the design 

and supply of Reinforcement 

for all kinds of civil and 

constructional engineering. 


““Expamet” Reinforce- 
ments are manufactured 
to comply with the 
British Standard 1221. 


Expamet 





Expanded Metal Products 


THE EXPANDED METAL 
COMPANY LIMITED 

8a Burwood House, Caxton Street, SW1 
Telephone: ABBey 7766 


Works: West Hartlepool 


Also at: ABERDEEN * BELFAST 
BIRMINGHAM * CARDIFF * DUBLIN 
EXETER * GLASGOW * LEEDS 
MANCHESTER * PETERBOROUGH 
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WATERTIGHT | 
LININGS 
LININGS | 
FOR | 
FOR | 
TUNNELS, | 
RESERVOIRS, 
SEWERS, 
SWIMMING 
TANKS. 


BATHS, ETC. 





Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


Telegrams : Telephone : 
Ganite Michie 
Hitchin on 


CONSTRUCTION CO-LTD 
Y-WESTERN HOUSE, HITCHIN, HERTS. ] Y-WESTERN HOUSE, HITCHIN, HERTS. ] HITCHIN, HERTS, 











| speed-up the 


- e e 
—and being so many different contract with 
. . > - - > ) 
sizes in a day is very confusing! 
Apparently Alice had similar 
problems in Wonderland as 
constructors are apt to have 
when they are dealing with 
‘joints that move’, e.g., struc- 
tural joints subject to expan- 
sion or contraction owing 
to varying temperatures. 
Expandite Limited have suc- 
cessfully tackled this perplex- | 
ing situation by developing 
an extensive range of joint- 
fillers and sealers that cope 
with the problems of joint 
movement. They are pro- 
ducts with more than twenty 






..BARS 





; . 

years’ experience behind 
Som, andthe Expendte | supplied cut to required 
Technica rvice part- 
—_ a to place lengths or bent to 
at the disposal of construc- e 
tors and engineers, without schedule ready for fixing 
any obligation, the invalu- 
able Linge y 4 aon Ramen | This service has an excellent reputation in the 
gained in i vi . : A K 
Ilustration by kind permission ee concrete industry for ‘accuracy in 
of Walt Disney Mickey Mouse ar-bending to schedules, reliability, prompt 
Ltd. delivery to the site, and economy. Quotations 

EXPANDITE Telephone : submitted at short notice for contracts of all 

LIMITED ELGar 4321 (10 lines) sizes in any part of the country. 


CHASE ROAD, LONDON, N.W.10 |  PASHLEY & TRICKETT, LTD. 


ASSOCIATES & DISTRIBUTORS THROUGHOUT THE WORLD| Stoke St., Sheffield, 9. Tel: 41136-7 
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TRANALAH 


STEEL MOULDS 











BUILDING SLAB MOULD 


f Solidly constructed Standard Moulds of many types from stock or specially 
made to your drawings. Speedy and competitive. Kerb, Garden Edging, 
and Coping Moulds to B.S. 340-1950. We make a speciality of the prompt 
delivery of radius kerb moulds. Other moulds ex stock or in a few days. 
Send for illustrated catalogue of standard moulds. Accurate and very 
strongly made. 


RANALAH 


STEEL MOULDS LIMITED 


43 DEVONSHIRE PLACE: BRIGHTON ‘SUSSEX: Tel: 22191/4 
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LENSCRETE 


GLASS ty FERRO- pee pode 


SHELL 
ROOF 


CONSTRUCTION 


LENSGRETE LTD. 


66 QUEEN’S CIRCUS 











Agents in all parts 
LONDON, S.W.8 of the British isles, 
TELEPHONE : MACAULAY 1063 Dominions and Colonies. 











OU NUP 


SPECIALISTS 
Wau, MULCASTER 


gs CO. (CONTRACTORS) LTD. 


derings 
Linings and Ren 

ies for Gunite a 
We invite we ecreaures of every kind in any P 
for new OF of the country. 


CREWE 
HASLINGTON 


65-6. 
Telephone: Crewe 22 




















— 













ee ca 














iti & &t 














May, 1957. CONCRETE AND CONSTRUCTIONAL ENGINEERING xxxix 


Fast, efficient compaction 
of harshest mixes 


Exceptionally efficient and powerful 
Flexible Shaft Vibrator fitted with 
Villiers Mark 40 four stroke, air- 










<i — —— cooled petrol engine, 10,000 vibra- 


tions per minute, 12 ft. lengths of 
shaft up to 36 ft. if necessary, 
1.11/16’, 2.3/8” and 
34” dia. pokers avail- 
able. Model 111 can 
also be supplied with 
a Lister LD diesel 
engine if preferred 
and mounted on two- 
wheel trolley with 
sponge rubber tyred 
wheels. £124 Os. Od. 
complete with 12 ft. 
length of shaft and 
any diameter poker. 
Delivery ex stock. 
Demonstration with- 
out obligation. 


MODEL Il! 


Lighter Model where portability 
is essential, fitted with Villiers 
Mark 25 four stroke, air-cooled 
petrol engine, 1.11/16” and 2.3 /8” 
dia. pokers available. 





10,000 vibrations per minute and 
12 ft. lengths of shaft up to 24 ft. 
if necessary. 


£115 Os. Od. complete with 12 ft. 
length of shaft and either dia- 
meter poker. Delivery ex stock. 
Demonstration without obliga- 
tion. MODEL IIA 





Se ED. DD ee 
_ 





JOHNSON | 10,000 VPM POKER VIBRATOR 











Write for brochure CC/6741 to : 

C. H. JOHNSON (Machinery) LIMITED - ADSWOOD - STOCKPORT - 
Telephone : Stockport 2642/5 Telegrams “ Machinery ’’ Stockport. 
LONDON SALES AND SERVICE DEPOT: 38/44 Lower Richmond Road, London, S.W.14 


Telephone : PROspect 7671 
SCOTTISH SALES AND SERVICE DEPOT: 15 St. James’s Terrace, Kilmacolm, Renfrewshire 





CHESHIRE 
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APPROVED 
FOR SITE TESTING 
on all Government Departments’ 






Contracts 


4” PRESS AND MOULD 6” PRESS AND MOULD 


in use all over the world 


MILBANK-WELLS HYDRAULIC PRESS AND CUBE MOULDS 
FOR CONCRETE TESTING 


Presses and Moulds in the 2 sizes for Testing 4 in. and 6 in. cubes 
up to 16,000 Ib. per square inch, complying with B.S. 1881. 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Telephone: Earls Colne 410 


Manufactured for us by Horner & Wells, Ltd., Engineers, Chelmsford, Essex. 
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Prestressed Concrete Duct Grouting 
NORTHAM BRIDGE - SOUTHAMPTON 


Precast Sections Prestressed together by Freyssinet 
System and Cable Ducts Colgrouted 


Consulting Engineers: 
Rendel, Palmer & 
Tritton. 


Contractors : 
Christiani & Neilsen 
Limited. 





Mobile Grouting Units with skilled operators 
are available in the United Kingdom at a fixed 
daily charge. Upwards of 60 ducts usually 
grouted per day on site. 


Colcrete Equipment is used extensively for 
the grouting of Post Tensioned Prestressed 
Concrete Cable and Bar Ducts. Both hori- 
zontal and vertical ducts can be filled com- 
pletely and sealed off under controlled 
hy pressures of up to 125 p.s.i. using sanded 
grout or expansile cement slurry or low 
water/cement ratio. 





* 


PLANT SOLD COLCRETE 


OVERSEAS 





GUN LANE - STROOD -: KENT -:_ Tel.: Strood 78431-2-3 
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This one-inch head pneumatic 
immersion vibrator solves all 
problems in obtaining efficient 
vibration of thin concrete mem- 
bers and concrete which is 
congested with reinforcement 
or prestressing wire. The 
vibrator will give equal satis- 
faction for general concrete 
work, as the |” dia. head can 

be interchanged in a few 
minutes for a more power- 

ful 13” or 24” dia. head. 

The weight of the type 

AS 30 is only 15 Ib. and 

its frequency is 12,000 

r.p.m. 


NEEDLE 
VIBRATOR 


with one-inch 
diameter head 
for concrete 
which is congested 
with reinforcement 







or prestressing wire 


Our range of immersion vibrators also Includes the Giant pneumatic vibrator 
with a 4-in. head, the General-Purpose pneumatic vibrator with a 23-in. head, 
and the Lightweight electric vibrator with heads ranging from [4 in. to 3 in. 
diameters, which is also available with petrol engine. 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE : BRIXTON 408! -3 
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THE ABOVE VIEW SHOWS THE WORK IN PROGRESS 


the new 


DEAL PROMENADE PIER 


is being constructed for the 


Borough of Deal by 


CONCRETE PILING LTD. 


10 WESTMINSTER PALACE GARDENS, ARTILLERY ROW, LONDON, S.W.! 
Phone: ABBey 1626/7 


Specialists in the construction of all Consulting Engineers: 
forms of reinforced concrete structures Sir Wm. Halcrow & Partners 
for industrial and public authorities. MM.1.C.E. 
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STONER COVERING Waits 


WHAT IT Is - AND HOW TO APPLY IT 








THIS BOOK witl TELL YOU : 


You will find this booklet very useful. 
It describes the complete range of Stic B 
STONE COVERING—Fine Stipple 

Products, their application and use by the 
Architect and Builder. Included also is 
a comprehensive report by the Building 
Research Station on the conditions under 
which our products were tested, and the 
impressive results that were achieved. 
POL Le Sb Please write to our London office, when a 
STONE COVERING—Coarse Stipple copy will be sent you by return. 


STIC B PAINT SALES LTD. 


99 WANDSWORTH ROAD, VAUXHALL, LONDON, S.W.8 
Telephone: RELiance 5566 
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aq new 


MATOBAR 


PRODUCT 


REINFORCEMENT 
by 


McCALLS amu 


Write for a brochure to:- 













McCALL & CO. (Sheffield) LTD. 


TEMPLEBOROUGH : SHEFFIELD : P.O. BOX 4! 
Telephone: ROTHERHAM 2076 (P.B. Ex. 9 lines) 
London Office : 8-10 GROSVENOR GARDENS, S.W.1. Telephone ;: SLOANE 0428 


SRB 64 
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Softening and descaling line 
at Shepcote Lane Rolling 
Mills, Ltd. 


In this age of atomic energy and jet propulsion 
the production of heat-resisting steels is of 
vital importance. Firth-Vickers Stainless 
Steels Ltd., and their associated companies, 

are leading producers and recently extended 

their rolling mills at Sheffield. 


Very heavy equipment was needed and thus 
close attention had to be paid to the concrete 
base. No. 1 METALLIC LIQUID was 
specially chosen for incorporating in the 

mass concrete and in the floor toppings to 
ensure a dense waterproof and dustless surface. 


LILLINGTON’S No. 1 Metallic Liquid 
has been recognised for nearly 50 years 
as the only guaranteed proofer that : 


Contractors : W. G. Robson, Ltd., Sheffield 


*WATERPROOFS *DUSTPROOFS *RAPID HARDENS 
*ACCELERATES SET *PLASTICISES *AIDS WORKABILITY 
From 5 m per gallon Special prices for large contracts 


For complete details, write for booklet 56 


a ’ GEORGE LILLINGTON & CO. LTD. 
Li i i i n g Hh) n By WILLOW LANE, MITCHAM, SURREY 
NO.1 METALLIC LIQUID Telephone : Mitcham 1066 

For Scotland: 42 High Street, Greenock. Tel. Greenock 20175 
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4 EQUIPMENT ? 
“ded ger the best 


choose 


PETROL & ELECTRIC 
VIBRATING 
TAMPER 


SALE OR HIRE 


Details of these, all types of internal and 
external vibrators, and contractors’ plant 
sent On request. 


Se‘ P - ALLAM ECO. LTD. 


LONDON : 45 Great Peter Street, S.W.I. . Telephone: Abbey 6353 (5 lines) 


SCOTLAND : 39 Cavendish St., Glasgow, C.5. Tel.: South 0/86. Works : Southend-on-Sea. Tel.: Eastwood 55243 


>» good appearance 
>» speed, adaptability 
> no maintenance 


> first cost is last cost 


>» Marley ‘G’ type buildings offer clear spans MARLEY CONCRETE LTD 


up to 50’ and a wide range of heights. We Peasmarsh, Guildford, Surrey Dept. AE.5 
can erect and roof: your contractor can Guildford 62986 / 


- - ° Sth. —_- Nr. Romfo 
handle normal builders’ work. Write to Essex Ockendon 2201 
your nearest branch for full details or Seurdington,. Ne Cheltenham 


for technical representative to call. Waterloo, Pode Dose” 334/5 M A R L E y 
Broadstone 626 FA TET 3 (Sida 
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The Cement which is 


COMPLETELY IMMUNE 


from the effects of 


SULPHATES 
IN ANY CONCENTRATION 





| Regd Trade Mark [Fai 
ALUMINOUS CEMENT 
———_——_——— 





* Concrete made with Aluminous cement is not merely resistant to attack when 
used in soils containing a relatively low concentration of Sulphates. It remains 
immune from chemical attack by Sulphates in any concentration. 


* Concrete made with Aluminous cement is equally impervious to these conditions 
when in an immature state. From first to last it remains unaffected by Sulphates. 


* Concrete made with Aluminous cement provides an additional margin of safety ! 
It is also resistant to attack by dilute acids often prevalent in sulphate-bearing clays, 
made-up ground and industrial effluents. 


* Aluminous cement also provides concrete of unequalled high early strength. 


CIMENT FONDU is manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73 Brook Street, London, W.1 Telephone: Mayfair 8546 





AP3-1289 
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thought ... 
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The deep contemplation of great minds may seem to have little in common 
with the man of action—yet all practical projects have their origin in the 
mind of man, and great modern engineering achievements must be based 


on profound scientific thought. 


Large modern structures—dams, bridges, causeways and the like — require 
the up-to-date and efficient designs, methods and materials implicit in the 


use of pre-stressed concrete. 


The thoughtful engineer will demand the finest materials, including 


HIGH-TENSILE STEEL WIRE 


developed specially by British Ropes Limited 


FOR PRE-STRESSED CONCRETE 
BRITISH ROPES LIMITED 


WIRE SALES HEAD OFFICE — DONCASTER TELEPHONE: DONCASTER 4010 
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accurate particle size analysis 


Vibration alone or hand shaking is not sufficient for accurate 
particle size analysis of materials. Vibration alone is more inclined 
to aggregate the particles. The Inclyno Test Sieve Shaker ensures 
perfect segregation of the various particle sizes in the shortest 
possible time having a double movement of gyrating and jolting 
the test material. 


The Inclyno Test Sieve Shaker is an essential unit for all laboratories 
and is standard equipment in many Government laboratories, 
nationalized industries and industry in general. 


Operated by a fractional h.p. motor and supplied complete with 


automatic time switch covering test periods up to 60 minutes. 
Models available for all sizes of standard test sieves. 


INCLYNO 


TEST SIEVE SHAKER 
Write or telephone Crawley 25166 for List IN 1605 
THE PASCALL ENGINEERING CO. LTD. 
GATWICK ROAD - CRAWLEY - SUSSEX 























bo 
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The Best BIG 
British BAR BENDER.::.. 





For the fastest and most accurate bending 


Bending a single heavy bar 


of single bars up to 2 inches diameter or a 
group of bars of combined cross-sectional 
area of 3 sq. inches, this machine, available 
with diesel engine or electric motor, has a 
world-wide reputation. 





% FOR SALE OR HIRE 


ee 


Send for full descriptive brochure, prices and hire rates to :— 
ACROW (ENGINEERS) LTD., SOUTH WHARF, PADDINGTON, LONDON, W.2 
Tel: AMBassador 3456 (20 lines) 


Branches at: Birmingham - Liverpool » Manchester - Leeds - Bristol - Newcastle - Southampton 
— Swansea - Glasgow 


Bending a group of heavy bars toa 
large radius 





Bending a group of small bars toa 
small radius 








D 
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STRUCTURAL FRAMES 
PRECAST ON SITE 


Client: London County Council 
Architect to the Council: H. Bennett, Esq., 
RALB.A. 
Principal Housing Architect : 
H. J. Whitfield Lewis, A.R.I.B.A. 
Consultin » Engineer: 
F. J. Samuely, Esq., M.1.C.E., M1. Struct.E. 


RUSH & TOMPKINS LTD. 


Building & Civil Engineering Contractors 


SIDCUP ‘ LONDON . DURBAN EDMONTON, ALBERTA 
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Steel 
Reinforcement 


bent ... bundled... labelled 


Delivered to site ready for fixing « 
No loss of time in checking and sort- 
ing material e No loss of material 


due to prolonged storage on site « 


A complete service of 
DESIGN, FABRICATION AND FIXING 
fer all types of Reinforced Concrete 
Construction. 


f.¢. SOWES 


AND COMPANY LiIMIiTtéeod 


REINFORCEMENT ENGINEERS 


HEAD OFFICE: WOOD LANE, LONDON, W.i2 - Telephone : SHEpherds Bush 2020 

SOUTH WALES OFFICE: G00 
2 PIERHEAD CHAMBERS, BUTE STREET, CARDIFF . Telephone : Cardiff 28786 
REINFORCEMENT DEPARTMENT: 

17 BUCKINGHAM PALACE GARDENS, LONDON, S.W.! Telephone : SLOene 5271 § sour 


WORKS : Shepherds Bush, London. Neasden, Middlesex. Treorchy, Glamorgan 


Ait reinforcement enquiries please, to: 17 Buckinghoam Palace Gardens, Lendon, $.W.! 
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For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


EBA TUL 


Regd. Trade Mark British Made 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates 9,000 to 
15,000 Vibrations per minute from low fiexible 
shaft speeds of 4,500 to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 
genuine service. 


@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 


= unique machine, with vers e tg 
tools, can also be used for URFA » WET- 
Model VP 350-A (Swivel Base or Barrow Mounting) 8 BBG CONCRETE, GRINDING, DISC SAND- 
Prompt Delivery. Highly Competitive Prices. Genuine ING, AND DRILLING (up to !}” in Concrete, I” in 
Te ee ae Steel, and 2” in Wood). 


%* We operate a 48-hour Shaft oe Service for all makes. Write ay for 8-page fully descriptive 
ents throughout the world 
30 years’ amu in the esign and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL L Cco., LTD. 
EDENBRIDGE, KENT. Tel 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Totnes : KENsington 3583 


TRUCK MIXERS 


and AGITATORS 


For mixing en route 24 and 4} cu. yd. 
mixed capacity. For agitating 
pre-mixed concrete 3} and 

6} cu. yds. 

















Also makers of a full range of 
tilting and non-tilting mixers 
and self-priming water pumps. 












EXCAVATORS 
MOBILE CRANES 
CONTRACTORS PLANT 


WATER CONTROL 


RAILWAY 
PLANT 


RANSOMES & RAPIER LTD: IPSWICH: ENGLAND 
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over 3,000,000 


in use by large and small contractors in all 
parts of the world.are the best proof that 
for consistent quality and reliability you can’t beat 


acno/ PROPS 





























t4i4 


ACROW (ENGINEERS) LTD., SOUTH WHARF, PADDINGTON, LONDON, W.2 - AMBassador 3456 (20 lines) 


























Road work 
in good 
hands 

C. Davidson & Sons Ltd., 


Mugiemoss, 
Aberdeenshire 
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When IBECO is used as an underlay 
in concrete road construction, 
there’s no unwanted drainage from 
the mix. Sound setting and harden- 
ing are assured. Man-hours and 
money are saved and the work goes 


faster. The finished job is stronger 


and lasts longer. Send for samples. 





WATERPROOF CONCRETING PAPER 
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FOR SAFETY, SERVICE AND SATISFACTION 


MILLS SCAFFOLD CO. LTD. (A Subsidiary of Guest, Keen & Nettlefolds Ltd.) 
Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. RIVERSIDE 301! (10 lines) 


Agents and Depots: 
BELFAST - BIRMINGHAM « BOURNEMOUTH : BRADFORD * BRIGHTON : BRISTOL - CANTERBURY 
CARDIFF - COVENTRY « CROYDON + DUBLIN - GLASGOW : HULL : ILFORD - LIVERPOOL 
LOWESTOFT - MANCHESTER - MIDDLESBROUGH - NEWCASTLE - NORWICH - PLYMOUTH 
PORTSMOUTH -: PRESTON - READING - SHIPLEY - SOUTHAMPTON - SWANSEA : YARMOUTH 
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No. 5 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


PRESTRESSED 
Prestressed concrete CONCRETE BRIDGE 
for economic bridge building BERNERA BRIDGE, STORNOWAY 












Ever since prestressed concrete construction 
was first used in this country, designers, 
architects and civil engineers have specified 


** Wire by Johnsons’. The reason is quality, 





built up on early experimental work with 
those specialist designers who studied and 
worked on the Continental development of 


this new building technique. 


Johnsons have a long record of “ Firsts” 


> : . } x Sponsor: County Councit or Ross AND 
including indented wire for greater bonding Casuaary, Davgwats. 
e ° ° Designedby: BiytH & Bu , M./M.L.C.E., 
and coils of 8 ft. diameter, from which the . . y AI B-— 
: ich EDINBURGH, . 
i in conjunction wi 
wire pays out straight J. A. SHAW, B.Sc., M.L.Mun.E., 
: at the time 
Surveyor, Ross AND 
CROMARTY. 


Contractors: A. A. Stuart & Sons (Gias- 


Gow) Ltp., GLascow . 
wire was essential— 


Yolnsons of course! 


Richard Johnson & Nephew Ltd., Manchester, 11 
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E An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
ay to 24 cu. yds. per hour. Ranges actually 


obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


FOR SALE AND HIRE 


EFFICIENT RECONDITIONING SERVICE 








CONCRETE 
| BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


@ Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


AND @ Pumpable concrete must of necessity be good concrete. 


Ce. @ Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


@ The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


THE REGISTERED TRADE MARK OF PUP | a") ‘ d J THE CONCRETE PUMP COMPANY LIMITED 


aad 


ey 





4STAFFORD TERRACE, LONDON, Ww.8 


er, 11 | Telephone: Western 3546 mt esate : Pumpcret, Kens, London 
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The latest model of PORTASILO is the 
result of continuous development and unrivalled 
experience. It establishes the PORTASILO 

even more firmly as the acknowledged leader 
in its field, and, very important, greatly 
increased production to meet the remarkable 
demand has enabled us to achieve a 
REDUCTION IN PRICE. 
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The most highly developed fully portable 
equipment in the world for handling cement 
in bulk, its use readily effects a saving of 18/- 
and over per ton of cement used, 


P iS MODEL 15 TONS CAPACITY 





P20 MODEL | 20 TONS CAPACITY 
P30 MODEL | 30 TONS CAPACITY 


there’s nothing like the P 0 RTAS | L0 


Covered by patents or patent applications 
in Great Britain and the 


Principal countries of the world. 


PORTASILO LIMITED BLUE BRIDGELANE YORK Tel. 24872 (8 lines) 
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EDITORIAL NOTES 


The Terminology of Prestressed Concrete. 


PRESTRESSED concrete has been bedevilled by the terminology that has grown up 
around it in a shockingly haphazard manner. The term prestressed is itself 
meaningless. There are various kinds of stress to which a material may be 
subjected, and if we say merely that it is prestressed we do not indicate whether 
it has been stretched, or squeezed, or twisted, or what has been done to it. Com- 
pression is a better translation of the French word contraint from which pre- 
stressed (précontraint) is derived, and has the advantage of indicating exactly 
what has happened to the concrete. The careless use of the words stress and 
prestress fogs much of the writing and talk on the subject, as is shown by the 
following letter received from a correspondent : 


“IT was very pleased to see the Editorial Note in your February number 
drawing attention to the faulty use of terminology, but one of your criticisms 
might lead to more widespread use of a less logical alternative. The term ‘ post- 
tensioned concrete ’ is a contraction for concrete stressed by tensioning the wires 
(or bars) after casting the concrete, and correspondingly for pre-tensioned concrete. 
This contraction is consistent with the basic principle of prestressed concrete in 
that stressing of the concrete occurs before load is carried by the member, while 
tensioning (of the steel) is related to the time of casting. The term post-stressed 
concrete, which is often heard and may be encouraged by criticism of the alter- 
natives mentioned, is purely an example of muddled thinking.” 


This letter would not have been written if the writer had used the word 
compressed instead of stressed. If we may attempt to follow the method of 
Socrates in seeking the truth, we may rewrite our correspondent’s letter, in fewer 
words, as follows: “It is consistent with the principle of prestressed concrete 
to describe precompressed concrete as pre-tensioned (or post-tensioned) concrete. 
Any other term would be less logical.”” We then see that nothing could be more 
ridiculous than the use of the word tensioned to describe concrete that is com- 
pressed, whether pre or post the time when it has hardened. Anything less 
logical it is impossible to conceive. Contractions are useful devices, but if the 
only contraction that can be found conveys an entirely wrong meaning it is 
necessary to do without it if we wish to talk and write sensibly. No wonder we 
are continually hearing complaints that scientists and technologists do not express 
themselves in a way that can be understood by others. 
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In view of the issue in the near future of codes of practice for prestressed 
concrete in Great Britain and the U.S.A., some comments may be made on the 
terms at present in use. It may be thought to be hopeless at this stage to change 
the word prestressed te precompressed, but it is worth the effort. So it is sug- 
gested that, in the interests of true definition, the change be made in the codes ; 
writers and designers will soon follow suit. It is true that the compression of the 
concrete may result in some tensile stress, but the fundamental idea is that the 
compression increases its resistance to tensile and shearing forces. 

The term “ at the time of transfer’ or “ at transfer ’’ is used to denote the 
instant that the tensioning force is removed from the steel and the concrete is 
consequently put into a state of compression. This is unsatisfactory because it 
suggests that the tension in the wires is transferred to the concrete and that the 
concrete is thereby put into a state of tension. Instead of the contraction at transfer 
we should say “‘ when the concrete is compressed ”’ ; we use three more words, but 
remove all ambiguity. When we have saved three words a hundred times we 
have saved less than two minutes’ talking time, or one minute’s reading time. 
Ingenuity can often be misplaced. 

The word stress should never be used unless the kind of stress is defined. 
Instead of the stress in the concrete we should say the compression, the tension, 
or the shearing in the concrete as the case may be. Instead of the stress in the 
steel we should say the tension in the steel. Instead of the top fibre and the bottom 
fibre of a member we should write the top and the bottom of a member—why 
the entirely unnecessary and misleading word fibre ? 

The terms pre-tensioned steel and post-tensioned steel are both inaccurate. 
The affixes relate to the state of the concrete, not of the steel, when the steel is 
tensioned. In the interests of clarity of thought and at the expense of a few more 
words, we should say steel tensioned against hardened concrete, or steel tensioned 
in unset concrete ; again the contractions in common use are misleading, and a 
misleading contraction can have no place in clear thinking. To avoid confusion 
with ordinary reinforced concrete, tensioned steel should never be described as 
reinforcement. It should be called tensioned steel, and if any untensioned steel 
is used in precompressed concrete this should be called untensioned steel, leaving 
the word reinforcement to define only the steel in normal reinforced concrete. 

It is also desirable to differentiate between (a) the abutments or mould-ends 
that resist the force of the jacks or other tensioning devices when the steel is 
stretched before the concrete has hardened, and (b) the wedges or other devices 
that secure the ends of the wires or bars, and so maintain the tension, when the 
stretching force is removed from concrete that is compressed after it has hardened. 
These very different things are both commonly described as anchorages. If 
abutments and fixings are not thought to be good enough, and a watery analogy 
is to be maintained, it would be better to describe as anchorages the means used 
for resisting the force of the stretching devices, and anchors to describe the wedges, 
cones, or other means of fixing the ends of the wires or bars. 

As Chaucer wrote six hundred years ago, the ‘‘ forme of speche is chaunge 
within a thousand year ”’, and new terms must be invented as science progresses, 
but it is doubtful if any previous generation has taken a word in common use, 
given it a directly opposite meaning, and currently used the same word to describe 
opposites, as has been done in the terminology of “ prestressed concrete ”’. 
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Design of Statically-Indeterminate Structures 
by the ‘‘ Plastic-Hinge’’ Method. 
By R. GARTNER, D.Sc.(Eng.), M.1.Struct.E. 


IN the usual method of designing statically-indeterminate structures it is assumed 
that reinforced concrete is elastic and that the factor of safety is based on the 
yield-point of the steel and the plastic yield of the concrete. However, tests 
have shown that the effective factor of safety is higher if it is based upon the 
breaking strength of the member. In the plastic-hinge theory use is made of 
the breaking strength to reduce the higher bending moments at the supports 
or other places where high bending moments occur, thus enabling the reinforce- 
ment to be more easily arranged. Another advantage is that the solution of 
the simultaneous equations is simplified. For these reasons the method may 
well become increasingly important. 

If a structure is loaded beyond its elastic limit it will first become plastic 
at points of maximum bending moment, which will eventually behave as hinges 
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and are therefore called plastic hinges. The structure will collapse when so 
many plastic hinges develop that it becomes a mechanism. This may occur 
over the whole or part of the structure. 

The “ elastic” method of design is based on Hooke’s law, which states that 
stress is proportional to strain. In the idealised stress-strain curve of mild steel 
(Fig. 1) the elastic part is OA. Point A, the limit of proportionality or yield- 
point, occurs at a stress of about 36,000 lb. per square inch. Beyond this the 
curve, corresponding to a state of plasticity, is very flat and the ultimate stress 
is about 50,000 lb. per square inch; in other words the steel is elongated con- 
siderably with little increase of load. The stress-strain curve of ordinary concrete 
is shown in Fig. 2. Concrete may be assumed to behave elastically as represented 
by the first part of the curve (s,), being almost straight. Beyond this it is more 
curved, and some additional load can still be resisted before the concrete is crushed. 
The rotation a plastic hinge can withstand is determined by the “ ultimate load ” 
method, based on the distribution of strain and stress in the vertical section. 

(1) DIsTRIBUTION OF STRAIN.—Assuming that plane sections remain plane 


(1) 


S Ss 
and = —_ 


c 
Ss Se + 5, 





nd 
after bending (Fig. 3), ae Sie 
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in which s, is the compressive strain in the concrete, s, the tensile strain in the 
steel, and nd the depth of the neutral axis. 

[Note.—The aim of this article is to derive safe formule for the rotation 
of hinges for statically-indeterminate structures and not to examine test results. 
Therefore idealised curves and critical rather than ultimate loads and deformations 
are used. 

In choosing the critical strain it should be borne in mind that cracks in the 
concrete under the critical load must not be too wide, and the concrete in com- 
pression should not collapse suddenly but visible cracks should appear when the 
critical load is reached. Further, the factor of safety should be such that under 
working load only hair-cracks develop. It is suggested that s,p max. = maximum 
strain of the plastic concrete 0-2 per cent., the elastic strain s,g (stress divided 
by E = 2,000,000 in.-lb.), the maximum strain of steel s,, max. = I per cent., 
and the elastic strain of steel s,g (stress divided by E = 30,000,000 in.-lb.). 
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(2) DIsTRIBUTION OF STRESS.—The final distribution of stress in reinforced 
concrete members subjected to bending is similar at the critical load to that 
shown in Fig. 3. Two figures associated with the compressive part of this curve 
are important, namely (a) The total amount of the compressive force C. This 
can be expressed as C = ac,bnd by replacing the curve by a rectangle (Fig. 3) 
and making ac, = 0-45 — 0-6C,. (C, is the cube strength and 6 the breadth of 
the beam.) (6) The depth of the centre of gravity ynd, where y is about 0-4. 
These are average values and must be adapted to special cases. 


The Rotation of a Hinge. 


To be able to calculate its rotation, the type of plastic hinge must be known. 
This depends on the amount of steel. With asmall percentage (under-reinforced) 
the steel will become fully plastic before the concrete (a steel hinge); with 
a large amount of steel the concrete will first be fully plastic (concrete hinge). 
A balanced design is one in which both materials become plastic at the same time. 
At the critical load (Fig. 3) the total compression C is «c,,bnd and the total tension 


T is Pst bd, in which ¢, is the ultimate stress in the steel, and /, is the per- 
100 


centage of steel. C = T, and 


— . ae 2 : ° - (2) 
100 «¢, 
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From equations (1) and (2), 


_ 8 00a, 
eer f ida P > : . & 


This is the limiting value, if ultimate stresses are used. 








Steel Hinges (Bending Only). 

The development of a plastic hinge in the steel in concrete reinforced with 
round mild steel bars can be described as follows. The maximum elastic 
moment M,x (Fig. 4) occurs at the yield point. The stress is still proportional 
to the strain. If the load is increased the steel becomes plastic at this point 
and the plasticity will extend to the neighbouring sections. The stress in the 
steel in the plastic part increases gradually ; therefore, as the moment increases 
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Fig. 4. Fig. 5. 





with further loading, the neutral axis rises and the stress in the concrete increases. 
Eventually the concrete also becomes plastic and will be crushed due to a 
moment M,. 


For a moment Mg, when yielding begins (Fig. 3a), 


C = }bdnc (c, is the stress in the concrete). 


T = Pet,.bd (t, is the tension in the steel at the yield point). 


C=T; therefore n = Paty ‘ F , : ; : : . (4) 
50, 

EXAMPLE 1.—The following values are assumed. Critical stress = 0-95 per 
cent. of the actual ultimate stress. ¢, = 36,000 lb. per square inch. 0-95t, = 
0°95 X 50,000 = 47,500 lb. per square inch ; E, = 30,000,000 Ib. per square inch ; 
aCy, O05 X O95 X 5250 = 2500 lb. per square inch ; E, = 2,000,000 lb. per square 
inch ; p, = 0-8 per cent.; s..= 0-2 per cent.; s,,—= 1 per cent. 

For a balanced design, from (3), 

me 02 _ 100 X 0-5 X 5250 


= 0:88 ent. 
o2+1 50,000 io 


Therefore, with /, = 0-8 per cent., a steel hinge will develop. From (4) 
08 x 36,000 6 
ea 3 ae . (4a) 
50Ce 


Ce 
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(a) For the maximum elastic moment M, (Fig. 4) : 








- 

From (1), ” = - E. asa , — % ‘ ro ; 
c . ° 000 = ¢ +-_ 2400 
ris : =a — 
seo ee 

57 c 

F ,—= ; 

rom (4a) : veo 

Therefore c? = 576c + 1,380,000, from which c = 1497 and 

o= 576 = 0°384. 
1497 
M; = 1(2 — “a = of. x 36,000( 1 _ 34) a = 251bd?. 
3 100 3 
(6) For a maximum plastic moment M, (Fig. 4), from (2), 
n= Sree = O-I51, and with y = 0-4 (Fig. 3), 


2 
M, = Td(1 — yn) = ~ x 08 X 47,500(I — 0:4 X 0-151) = 355bd? 


AM = M, — Mg = bd?(355 — 251) = 104bd*. 

Let A be the peak of the bending moment curve, AB = /, (the length of the 
plastic part), and S the shearing force at point B (Fig. 5). Then 
M,—Mz __4M 

~~. oe 
As |, is small the shearing force can, as a first approximation, be assumed to be 
equal to the shearing force at A and the load on /, can be neglected. 

The strain s, may be assumed to be uniform over /, as the stress is nearly 


uniform. Therefore the plastic strain is sl, and the angle of rotation of the 
hinge (Fig. 3) is 


My, + Sl, = M, or l, = 


Sly 
ew - - +: +e 


Concrete Hinges. 


The development of a concrete hinge can be visualised as follows. When 
the limit of elasticity is reached (part OA, Fig. 2), a moment M, will develop 
at the point of maximum bending moment. If the load is increased the concrete 
will become plastic, that is the stresses across a vertical section will no longer 
vary linearly but the stress line will become a curve (Fig. 3), and as the load 
increases the plasticity will extend to the neighbouring parts (Fig. 4). The 
difference between the plastic and elastic strain in concrete is much smaller than 
that of steel. On the other hand, the stress-strain curve of concrete is still rising 
in part s, (Fig. 2). Therefore the bending moment will increase over a greater 
distance /, (Fig. 4) than in the case of a steel hinge. Hence the term plastic 
hinge applies only loosely and could perhaps better be called a plastic zone. 
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A general formula for 7 is derived as follows. c,gis the yield stress of concrete ; 


t is the stress in the steel (Fig. 3a), C = cybd ~, i= Po ba, and C=T. 


c t n 
Therefore ¢ = 50Ce— Also n: (1 — n) = =: or aa x mM, 


bs E, E,  (t—*) 50m 
(m = Z) and 50n? = pm — pym.n. 


¢, 


pam (er) _ bm 


50 100 100 


Therefore » = 


Assuming that p, = 1-5 per cent. and m = E, = 15, 


J __.0°4824 | = 
n = V 0-45 + 0°0506 — 0-225 = 0-4824, and ¢ = 50 15 Ce = 16°08c,. 
EXAMPLE II.—cg = 1400 lb. per square inch ; c, = 3000 lb. per square inch ; 
pPs= 15; mM=15; «=06; y=0-4; #t, = 50,000 lb. per square inch. 
(a) For the maximum elastic moment Mg, (Fig. 3a), 
n = 0°4824, t = 16:08 x 1400 = 22,500. 
¢ in man 


= 1400— 


= 337-4bd. My = 3374( - oa ya = 283bd?. 
2 


(b) For the maximum plastic moment M, (Fig. 3), assuming critical stresses 
of 0-95c, and 0-954, : 


C = «0°-95¢, X bdn = 0-6 0°95 X 3000bdn = 1710bdn, 


T = P04 o-95t, = Tb 0-95 x 50,000 = 7I2bd. 
mers 0°95'u on 0°95 X 50,000 = 7 
C =T and n= ~ = 0417. M, = 712bd*(1 — 0-4 X 0-417) = 593bd?. 
p AM 
Therefore 4M = M, — My = (593 — 283)bd? = 310bd?, and /, = >" 


Assuming that the strain at the compressive edge s, is uniform over the 
length J, (Fig. 3), 

Sd» 

¢ = = i : ‘ , : . (5a) 

From (5) and (5a) it is possible to calculate the angle of rotation of a plastic hinge. 

The question now arises whether the calculation of ¢ is necessary or, as in 

the case of structural steel, it can be ignored. In other words, do the plastic 

hinges, which develop at certain loads, work like real hinges? Is the plastic length 

l, very small and the angle ¢ not restricted? These two assumptions are 

examined by means of an example, namely a fully-fixed beam with a uniformly- 

distributed load. For comparison, the same example will be examined for a beam 
of structural steel. For the sake of simplicity a rectangular section is chosen. 

(1) FULLY-FIXED RECTANGULAR BEAM OF STRUCTURAL STEEL (Fig. 6).— 
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Such a beam will fail when the fixing and maximum moments in the span are 
sufficient to cause plasticity. If there is no restriction of the rotation of the 
hinge these three moments will be equal. Therefore 

M, = — M,=M,,=75-vl’ . ‘ . (6) 


The angle of rotation does not appear in this equation, but can be ia as follows. 
(a) At the limit of elasticity (Fig. 7), 





Pe a? 
My =fy4i.b3=fyb— © 2 .  . @ 
Also M,;= ~.wL? at eae th or 


(b) At the plastic stage.—The distribution of stress at the plastic stage is 
shown in a simplified form in Fig. 8. 


dd bd? 
M, = Of-30.- = af, 4 . . ° ° (9) 
For the sake of simplicity, assume that af, = f,; then 
bd 
M, — I (ga) 
From (6) and (ga), wl? = 4f,bd*, and, inserting this in (7) and (8), 
: fybd? = f, bd® 
= =Ne: 
Therefore x = 24, that is Mg=7ywl*® . : : . (10) 
AM om M, — Mz —- (is — 37)wL? = qzawL? and S = =. 
Therefore i, = ae = 7 : 


This result shows that the plastic length cannot be regarded as very small. 
If the load that the beam can carry at the elastic stage is w, (fully-fixed beam), 
pawl? = p,w,L*; therefore w, = jw. 


The load that may be carried after the supporting moments have become 


plastic is w, = }w (freely-supported beam). Therefore the moments within the 
span are: 


Elastic stage, M, = o¢.2wL? = sul’. 


Plastic stage, M, = $.4wL* = 34;wL*. Together these are ;'g.w.L*, which 
agrees with the original values. 


iN /\ - ~_— —s ahine * 
; Nae elles, ah. ee ee 
AS th of V + 4 “4 fect 4 
4 HY 4 Shu 


Fig. 6. Fig. 7. Fig. 8. 
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The angle of rotation at the supports due to the plasticity can now be 
calculated. 


For a fully-fixed beam it is 6 =o. For a freely-supported beam it is 
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= 2 I 1 wl’ 
=—.—.wL*,— = —— . . . . 
o= Sn EI & EI (r1) 
As (10) represents the maximum elastic moment at the yield point, 
Myd 1 wld 48f,I 
=> CU >"; 2 = 4 
fy I.2 48 I oe d 





Inserting in (11), 


Fd *d : . ‘ . (12) 
According to (5a), however, 


$= Bee, Br Ss tite et ae 





as m = 0°5 for a rectangular section. 


Equating (12) and (13), 4.2.1 - 2b, so that 


Sp = = Ser = sp. 74 = 6Sz = 6 x 36,000 Z —_ 


= 0°72 per cent., 
4 —— 30,000,000 a 


which is not too great for structural steel. 
(2) REINFORCED CONCRETE BEAM WITH A STEEL HINGE.—A similar beam 
of reinforced concrete such that a “ steel hinge’’ develops. Again 


M,=—M,=M,=y7ul* . ‘ ‘ —— 
Using the data of Example I, the maximum elastic moment = 251bd* = “wL*. 
The maximum plastic moment = 355bd? = ;,wL?. 


Therefore x = 22-6, or Mg = ——wlL? . , ‘ : . (14) 


AM = (5 = ee ot hgh? ond Sw 
' 54°8 


2 
Therefore /, = = = = 
3 
From (11), ¢ = = ET . ; . . ‘ - (15) 
: Me E, 
From (14), fy = 7 — n)d— where (1 — nm) = (1 — 0-384) = 0-616. 
“¢ 
wl? E,d 
= —— ‘616 -. 
Ferg OPE] 
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Therefore L? = 30°7fyE el _ 36-7szsE.— , and substituting in (15), 
Edw dw 
L 
> = 0°382.Szs.7 . ; ‘ , . (16) 
From (5), ¢= Spel , where » = P53 + OES _. 0-268 (the average 
(1 — n)d 2 
value), so that 
on fe ee * 
~ 0-732d 27-4 20d 
Equating this t 6), 0°382s Se therefore s,, = 7°64s 
quating this to (16), 03 BSq = od’ Sys = 7°64Sgs.- 
36,000 X 100 
Sa, = 7°04 X = 0-916 per t. 
alii 30,000,000 ee 
and s 151 


O° ; ; 
= 0-916 - = 0163 per cent. s,, is rather high. 
pe 9 0-849 13 I Ds Ss g 1 


(3) CONCRETE BEAM WITH A CONCRETE HINGE.—A beam as in (2) but with 
a concrete hinge. Again 


M,=—M,=M,=7ul' . . . . @ 
Using the data of Example II, 


‘ ‘ I P 
(a) the maximum elastic moment Mg = 283bd? = -wL?. 
x 


(b) the maximum plastic moment M, = 593bd* = ;4wL’. 


From which x= 34, Me= Zul’ . , , . (17) 
AM = ( — wd? - * wl? and S = weal Therefore J, = om. £:. 
16 34 30°2 2 S 151 
J 3 
As before, d = — ; ; . ‘ . (15) 
. wi? Bs se lh 
From (17), fee = aa x 0-482d, and wl? = 70'Sfec7 Substituting in (15), 
01 L L 
b = 0735): FF ear os 


From (5a), assuming an average value of = 0-45, 


$= Spe LL __ Spe L 
045d 151 68d 
Equating this to (18), 0-735ieer = Spe E Hence sy, = 5-Sze 
d 68d ai 
OF Spo = tases ae 0°35 per cent. 
2,000,000 
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This is too high, and the plastic moment should be increased so that w, becomes 
greater and w, smaller. 
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Summary. 


These three examples show that: (1) The length of the plastic hinge is not 
very small, which possibly will not matter very much. (2) The strain in the 
structural steel example is not too high, so that the rotation need not be taken 
into account, but it is advisable to check this angle in extreme cases. (3) The 
strain in a steel hinge is rather large and it is advisable to take account of the 


angle of rotation. (4) The strain in a concrete hinge is large and the angle of 
rotation cannot be ignored. 


Calculation of Unknown Quantities. 


It is best to choose the maximum moments as unknowns X;, to X,. Their 
calculation is similar to that for elastic conditions. There are as many equations 
as unknowns. Each equation in the elastic stage expresses the fact that the 
angle of rotation of points 1 to m must remain zero, while in the plastic stage 
these angles equal the rotation of the plastic hinges 1 to m, that is 6, to 6,. 

The equations for the plastic state are easier to solve than those for the 
elastic state, as probable values of the unknowns X, can be chosen and inserted 
into the equations. So long as 6, to 6, on the right-hand side have the same 
sign as do, to dg, and are between zero and the maximum allowable rotation ¢, 
their values are permissible. 


Approximate Calculation of Unknown Quantities. 
The equation for the unknown, X,, in the elastic case with rigid supports is 
Dor 5 X61, +... X,-1-5,—1 T X,. Ory + Xy41- Or 4 lr 
reer. . (19) 

If the structure is loaded above the elastic limit plasticity will develop, and, 
if the structure is designed in such a way that all plastic hinges develop simul- 
taneously, (19) becomes 

Sor + X61, Toes X,-1, 6,—1,r r X Orr + X+4 1974 lr 
+ . 1 « Agile @G, . . (20) 
X, to X,, remain constant at the ideal plastic stage, 69, becomes do,’, and the right- 
hand side changes from zero to 4,. 

Subtracting (20) from (19) do,’ — 59, = 6,, and writing for 6’5, = 15o,, 
do-(7 — 1) = 6, Writing (ry — 1) = V, then V.6),=6,. This means that the 
inelastic rotation 6, can be expressed as a percentage of the elastic rotation d,,. 

The assumption that all the points 1 to will become plastic at the same time 


is not always correct. However, only the unknowns near point 7 have an influence 
on X,. The writer recommended a value of 0-3.* 


Examples. 


Bending moments when plasticity occurs should be checked for rotation of 
the plastic hinges and adjusted if necessary as shown in the following. 


* See also ‘‘ Design of Indeterminate Structures by the Plastic Method", ‘‘ Concrete and Constructional Engineering" 
January and February 1953. 
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EXAMPLE III. Continuous BEAM.—The loads and the bending moments 
of a continuous beam of three spans are shown in Fig. 9. The full lines represent 
the moments at the plastic stage and the dotted lines the moments at the elastic 
stage. 

(a) For a steel hinge at C, M, = — 13,500 ft.-lb. The angle to the left of C, 
when BC is regarded as a fully-loaded freely-supported beam, is, using the formula 


Ela = [MM uds 


Case M; = 1 is shown in Fig. 9g. 


3 2 
For the dead load, Ela’ = — EB 000 , 15% | ro00] 
24 2 16 2 
= — 49,200 
2 
For the live load, Ela’ = — E ~ 3° + 1s x ad 
24 2 16 2 
= — 28,175 





Sum = — 77,375 





The angle produced by M, to the left of C is (from Mg = Mg = — 13,500) 
’ I I . 
El eg) = | MiM ds = (; 2 3 + 7 ,) 33.500 = + 50,600 ; 


sum — 77,375 + 50,600 = — 26,775. 
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STATICALLY-INDETERMINATE STRUCTURES. 


The angle to the right of C, when CD is regarded as a fully-loaded free beam, is 


3 
Due to dead load, Ely" = — = x 500) = — 36,000 
. ° 12 
Due to live load, E/,,.9” = — (= x 500) = — 36,000 
— 72,000 


The angle produced by M, is 


El = = X 13,500 = + 54,000; sum — 72,000 + 54,000 = — 18,000. 


The total angle is 
EI = — 26,775 — 18,000 = — 44,775 . ‘ . (21) 


For BC, J = 2; for CD, ]=1. Therefore no plasticity will be caused in BC 
and the whole angle ¢ will derive from the plasticity in CD. The shearing force 
at the end of the plastic hinge in C for beam CD is approximately equal to the 
shearing force at C. This, for the critical load with a factor of safety of 1°75, is 


S=R,=T1: 73(% x 1000 + “3:52°) = 12,500 lb. 


Using the constants and stresses in Example I, 4M = 1046d*. 





2 
Therefore 1, = noes = 0-0083bd*. According to equation (5), 

SJ, A s,0°0083bd? 

a ay , if mn = 0-268, d = = $, X 0-0113bd. 
¢ ee”. and, if m = 0-268, ¢ ee s 3 

But from (19) ¢ is also 

44,775 X 144. 5 = 44,775 X 144 X 12 X 1°75 _ 67°5 

EI, 7 2,000,000bd3 bd?” 
Therefore s, X 0-0113bd = or. 
Assume that 6 = 6 in., d = 12 in., s, = 0-008 = 0-8 per cent. (which is 


0-268 


acceptable), and s, = . x 0-8 = 0-293 per cent. (which is high). 





(b) For a concrete hinge.—Use the values and constants in Example II and 
the angle of rotation as in (a). 4AM = 310bd*. With a factor of safety of 2, 


§=R, = (= x 1000 + "3:500) = 14,300. 


310bd? Sd 
l, = ——_ = 0 bd?. = —?, 
. sas 0-0217 ¢ _ 
S, X 0°0217bd* 
If n= 0°45, ¢ = => 0-454 a TS Se x 0-0482bd. 


May, 1957. 171 








R. GARTNER. (CONCRETE! 
































26000 ro + 2G000 
+— + 
SG ie «ae | 
\ \ rf 
\ \ a | v4 0) 
1) \| Is 4 nce «SPR ~ | 
| | 
- \ 8000 { 2850 hs X t — 
a 2850 BY 16500 }O ‘\ : | 
AY IBOOO | \ | 
1BOOO \ o 
1a o' | ~ 
| a 1 
Fig. 10. Fig. 11. 
S tie 
- > 
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Fig. 12. Fig. 13. Fig. 14. 
Also, eo 772 XO ASKE 
2,000,000 x bd® bd? 
Therefore, s, x 0:0482bd = if and, assuming that 6 = 6 in. and d = 12 in., 
- 


Se = 0°002I = 0-21 per cent., which is acceptable. 

EXAMPLE IV.—A RiGip FRAME.—The bending moments at the plastic stage 
of a rigid frame supporting on the beam a uniform load of 2000 lb. per foot 
are shown in Fig. 10. Check the rotation at B (M, = 26,000). The bending 
moments of the determinate case are shown in Fig. 11. The cases X,=I, 
X,=1, and X,=1 are shown in Figs. 12, 13, and 14. 

The rotation to the right of B in the determinate case is 


2 
ope ee) 18 x - xX 2000 = — 243,000. 


The rotation produced by M, = 26,000 at B and at C is 


: i 18 
bBo 4. §B° — | ——_ + ——— _ ]26,000 = + 117,000. 
3x2 ox? 

The net rotation is —-243,000 + 117,000 = — 126,000. 


172 May, 1957. 




















STATICALLY-INDETERMINATE STRUCTURES. 





At B in column AB for the determinate case 649 is zero. 


For X, = I, the rotation is 64? = 15 X 26,000 = 390,000 
2 
For X, = 2850, the rotation is 64? = — > x 2630 = — 318,000 
2 
+ 72,000 
Therefore the total angle at B is EJ,6 = — 126,000 + 72,000 = — 54,000. 


No plasticity will develop in beam BC as its moment of inertia is double 
that of AB. The whole rotation will derive from column AB, point B. 

(a) Steel Hinge.—The shearing force for the critical load, with a factor of 
safety of 1-75, is S= H = 1-75 x 2850 = 5000. Using the constants and 
stresses in Example I, 


rogbd* 


AM = 104bd*. 1, = = 0-021bd". 
5000 
sl 
F = —_*? _. 
° 2 
If n = 0-268, ¢ = ~ xX ome = $s, X 0:0287bd. 
0°732d 
54,000 X 144 54,000 X 144 X 1°75 X 12 81'5 
sh El, elt 2,000,000 x bd® bd* 
81-5 
H 5, X 0°0287bd = —~, 
ence s, X 0-0287 bai 
Assuming that 5 = g in. and d = 14 in., s, = 0:00906 = 0-906 per cent., 
which is acceptable. s, = 0-906 x oa = 0-332, which is high. /, = 37 in. 


(b) Concrete Hinge.—Using the values and constants of Example II and 
the angle of rotation as in (a), 4M = 310bd*. Assuming a factor of safety of 2, 





_ 310bd? 
S=H= 850 = di, = = 0 bd?. 
2 X 2850 = 5700 and /, oes 0°0544 
: 0-:0544bd? 
Assuming that = 0-45, ¢= s, = S$, X 0°123bd. Also, 
0°45d 
§ = 4AM % 206K 9 X TS 
2,000,000bd3 bd 


Se X 0°123bd = oc and, assuming that b = g in. and d = 13 in., 
Se = 0°00033 = 0-033 per cent., which is small. 
0°55 : 
= 0°033.—— = 0:04. 1, = 8 . 
S, = 0°033 on 4. J, 3 in 


The direct forces are small and can be neglected. If the direct forces have to 
be taken into account, the calculation of the plastic rotation can be made similarly 
by using the appropriate strains. 

The last example shows that the plastic length /, is rather large and would 
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be increased further if the direct forces were taken into account. 


CONCRETE 


In other words 


the action is more that of a plastic zone than a hinge. 


In the last example the length /, depends on cg. 
instead of 1400 (as ac, in Example II), 


Mzg= - 
"1400 


230 


Writing cg = 0-6c, = 1800 


00x 283bd® = 363bd? and AM = (593 — 363)bd® = 230 bd?, 


so that /, is reduced to /,’ = ao" = 0-741, or, with the dimensions of the last 
10 


example, J,’ = 61-5 in., which is nearly five times the depth d. 
If instead of the approximate calculation with 6, = V.d6), a more exact 
calculation is desired, the values of ¢, have to be calculated from the approximate 


bending-moment curve and inserted in place of 6,. 


The equation can now be 


solved in the same way as for the approximate calculations ; ¢ can vary from 


zero tO dmaz.* 


The foregoing is an attempt to present briefly the main considerations in 


the calculation of plastic hinges. 


It should be stressed that the constants and 


stresses used have not been obtained as the result of tests and are purely 


illustrative. 


* A quick solution in tabular form for ppt nant structures is given in ‘“‘ The Ultimate Load Theory Applied 


to the Design of Reinforced and Prestressed 
Price 18s.) 


New Road Bridge at Chiswick 


A TWO-LEVEL road junction is to be con- 
structed at Chiswick, London, W., where 
the Cromwell Road extension joins the 
Great West Road. The work is expected 
to cost £820,000 and to be completed in 
about two and a half years. The work 
will include a “ fly-over”’ bridge about 
half a mile long, a bridge with four spans 
each 125 ft. long and 59 ft. wide between 
parapets, and a bridge 124 ft. wide between 
parapets to carry eight lines of traffic. 
The bridges are to be constructed with 
prestressed precast concrete beams and 
reinforced concrete decks. The rest of 
the “ fly-over ” will be on embankments, 
with reinforced concrete retaining walls 
with brick facing. The works have been 
designed for the Ministry of Transport and 
Civil Aviation. The consulting engineer 
is Mr. Harry Brompton, B.Sc. (Eng.), 
M.I.C.E., and the consulting architect is 
Mr. George Stewart. The contractors are 
the Alderton Construction Co., Ltd. 
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oncrete Frames "’, by Professor A. L. L. Baker. (Concrete Publications, Ltd. 


Lifting a Heavy Slab. 


Wuat is thought to be the heaviest slab 
so far raised by the lift-slab method is 
the roof of a factory at Lyndhurst, New 
Jersey, U.S.A. The slab weighs 1466 tons 
and has an area of 32,600 sq. ft. It was 
cast on the ground and raised to a height 
of 26 ft. by jacks on top of 24 steel 
columns spaced 40 ft. apart. Each jack 
exerted a force of nearly 75 tons. 

In order to keep the weight of the slab 
low it was made with lightweight con- 
crete. Fibre-board boxes 2 ft. Io in. 
square by 1 ft. 1 in. deep were placed on 
the casting floor to form a slab 3 in. thick 
over the boxes with ribs projecting 
1 ft. 1 in. below the underside. The 
concrete was specified to have a com- 
pressive strength of 3000 lb. per square 
inch at 28 days. The slab is fixed by 
welding the projecting lifting collars to 
steel plates welded to the columns. The 
slab was raised by the New England 
Lift-Slab Corporation. 
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OFFICE BUILDING IN LONDON. 


Office Building in London. 


FLOORS WITHOUT PROJECTING BEAMS. 


A NEw Office building (Fig. 1) in London, 
known as Clements House, has a main 
frontage to Gresham Street and subsidiary 
frontages to Wood Street and Milk Street. 
The site is roughly rectangular and has 
a total area of 29,800 sq. ft., of which 
17,500 sq. ft. is occupied by the building. 
The Gresham Street wing (about 200 ft. 
by 50 ft.) and the Wood Street wing 
(about 150 ft. by 50 ft.) form an L-shaped 
building (Fig. 2). At basement level 
there is a courtyard, reached by ramps, 
for use as a car park. 

The Gresham Street wing was built 
first and completed to a point go ft. from 
the corner of Wood Street, using a tower 
crane so placed as to cover the whole of 
this part. When the main structure of 
this section was completed the crane was 
moved so that it would cover the whole 
of the Wood Street wing. The finishing 
of the first part was carried out while the 





structure of the second part was being 
built. 
The foundations are on the sandy 
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Fig. 2.—Plan of the Site. 





Fig. 1.—Clements House, Gresham Street. 
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ballast of the Reading Bed, and borings to 
a depth of 35 ft. showed that the depth 
of the ballast was sufficient for the load 
to be carried without the bearing exceed- 
ing 3 tons per square foot. The founda- 
tions are strips of concrete, about 15 ft. 
thick, which were more economical than 
isolated footings or shallower footings of 
reinforced concrete. Although seams of 
clay were found in the gravel beds, 
piling was not used because the load was 
widely distributed above the poorer 
strata. 

A typical cross section of the building 
is shown in Fig. 3. There are two rows 
of columns, one on each side of a central 
corridor at a uniform spacing of 12 ft. 
2} in.; these are 18 in. square up to 
ground floor level and 14 in. square above. 
The external columns are 6 ft. 1} in. 
apart and are mostly 12 in. square. 


Floors without Projecting Beams. 


A feature of the building is the absence 
of beams projecting below the ceilings, 
thus providing freedom in dividing the 
floors. The floor slabs are of hollow-tile 
construction, spanning across the width, 
and are supported by reinforced concrete 
beam-strips within the depth of the slab. 
At the outside edges the beam-strips span 
between external columns, and along the 
corridors the beam-strips are supported 
on two parallel rows of columns as shown 
in Figs. 4 and 5. The slab is 9} in. deep 
and is formed of 12-in. by 12-in. by 8-in. 
hollow clay tiles with 1} in. topping of 
concrete. The ribs (Fig. 6) are 3} in. 
wide and reinforced with cold-worked 
twisted bars. 

The loads for which the floor was 
designed are: Weight of slab, 68 lb. per 
square foot ; live load, 50 lb. per square 
foot ; partitions, 30 lb. per square foot ; 
floor topping, 18 lb. per square foot ; 
finishes, 9 Ib. per square foot; total, 
175 lb. per square foot. The arrangement 
of ribs for each bay was considered separ- 
ately ; slightly wider ribs were provided, 
12 ft. 2} in. apart, on the axis of the main 
columns. 

Both top and bottom bars were cut 
and fixed in straight lengths; cranked 
bars were not used, thus saving labour. 
The bottom bars were wired to concrete 
spacers and the top bars were supported 
from the hollow tiles; both layers of 
reinforcement were wired to the rein- 
forcement in the beam-strips. 
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Fig. 3.—Section through Gresham 
Street Wing. 
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Fig. 5.—Typical Arrangement of Beams. 
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BEAM-STRIPS.—These were designed as 
continuous rectangular beams and the 
bending moments calculated by the 
moment-distribution method. Shearing 
around the column heads is an important 
factor in this type of construction. For 
a typical floor panel the shearing stress 
was about 50 lb. per square inch. As 
shown in Fig. 6 no stirrups were used ; 
the bars in the slab were fixed outside 
those in the beam-strips, thus providing 
some restraint. The beam-strips are 
nearly symmetrical about the head of the 
columns, and a part of the reinforcement 
in the beams passes through the rein- 
forcement of the columns. The saving 
in stirrups resulted in a major economy 
in labour and material, and the relative 
weight of reinforcement in shallow beams 
compares favourably with that in project- 
ing beams. 

An alternative scheme (Fig. 7) was 
considered using projecting beams 18 in. 
deep by 9 in. wide across the width of 
the wings, and floor slabs 6 in. thick with 
4-in. hollow tiles. Each rib would require 
one %-in. square twisted bar and the 
support beams A would contain three 
j-in. bars as main reinforcement with 
}-in. binders at 9-in. centres. To resist 
the shearing force at the supports the bars 
would have to be bent up and the pitch 
of the binders decreased. The tie-beams 
B would be nominally reinforced by two 
4-in. bars throughout, with }-in. binders 
at g-in. centres. The weight of steel 
required for the flush hollow-tile floor was 
slightly less than 90 per cent. of that 
needed for this alternative scheme. 

ADVANTAGES OF FLUSH HOLLOW-TILE 
FLoors.—In addition to the saving of 
reinforcement, there is a saving in weight 
when compared with floors of solid con- 
crete. Also, by spanning the floor in one 
direction only, the difficulty of keeping 
hollow tiles in position during concreting, 
and the increased weight of the hollow- 
tile floor with crossing ribs, were avoided 
and the labour of closing the ends of each 
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Fig. 7.—Alternative Arrangement 
of Beams 
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Fig. 8.—Horseshoe-shaped Staircase. 


tile was saved. The simplicity of the 
shuttering resulted in rapid erection and 
economy in the use of timber. 

The arrangement of reinforcement re- 
duced the work of fabrication and enabled 
it to be put in position rapidly and 
accurately, since there are few places 
where congestion of the bars occurs ; this 
simplified supervision at the site. Open- 
ings through the slabs for services pre- 
sented no special difficulty. The absence 
of projections allowed the plastering to 
be completed rapidly and saved the extra 
cost of plastering in narrow widths and 
of forming arrises. The omission of pro- 
jecting beams gives the impression ot! 
increased floor to ceiling height, and 
provides more freedom for sub-dividing 
the office areas. 

Co_umns.—The columns were designed 
to withstand the axial loads together with 
the additional bending stress due to the 
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slabs. An aggregate with a maximum 
size of } in. was used for the ribs and for 
the columns. The arrangement of bars 
at the connections between the columns 
and the floor slabs is straightforward and, 
in the absence of projecting beams, there 
is no congestion. 


Horseshoe-shaped Staircase. 


STAIRCASE.—The main staircase, at the 
rear of the entrance hall against the 
external wall at the junction of the two 
wings (Fig. 8), is horseshoe-shaped in 
plan. The half-landings are cantilevered 
from a single shaped column (Fig. 9), and 
the flights are supported at floor levels by 
wide shallow beams contained within the 
thickness of the slab. The thicknesses 
of the half-landings and the stair-waist 
are 6} in. and 5 in. respectively. 

The shuttering for the stair well com- 
prised a timber drum, 18 ft. high, which 
was hoisted up the well as the work pro- 
gressed. The drum was made in halves 
held 2 in. apart by wedges during con- 
creting. The wedges were knocked out 
to release the shutters from the edges of 
the flights and landings, and the drum 
was then raised and wedged in its next 
position. 

EXTERNAL PANEL WALLS.—Much of 
the external wall consists of precast con- 
crete panels faced with quartzite slabs of 
random shape. As shown in Fig. 10, the 
panels rest on a supporting ledge and are 
held in position by cramps built into the 
g-in. brickwork. Both the brickwork and 
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Fig. 10.—Method of Fixing Quartzite 
Panels. 


the panels are supported on the edge of 
the structural slabs without projecting 
beams. 

Concrete was mixed in a 14/10 machine 
and distributed by the tower crane, using 
a 4-cu.-yd. skip, and placed at the rate 
of about 1o cu. ft. every three minutes. 
A cement silo of 20 tons capacity was 
installed on the site. 

The building was completed about one 
year after the foundations were com- 
pleted. The architects were Messrs. Tre- 
hearne & Norman Preston & Partners, 
the consulting engineers were Messrs. R. 
Travers Morgan & Partners, and the 
contractors were Messrs. Wates, Ltd. 


Exhibition of Architecture in Berlin. 


THE Joint Committee on Structural Con- 
crete of the Cement and Concrete Associa- 
tion and the Royal Institute of British 
Architects are arranging two visits in 
connection with the architectural exhibi- 
tion io be held in Berlin in September 
next. The first visit is from Septem- 
ber 13 to 18 and the second from Sep- 
tember 18 to 23. The programme includes 
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visits to commercial, industrial, domestic, 
and other buildings under construction, 
the “‘ Interbau ”’ exhibition, the “‘ City of 
To-morrow ’’, and a building exhibition. 
Most of the buildings to be seen are of 
reinforced concrete, and precast concrete 
has been used extensively. Further in- 
formation is available from the Associa- 
tion, 52 Grosvenor Gardens, S.W.1. 
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A PRECAST COOLING TOWER. 


A Precast Cooling Tower. 


AT a gas works in Berlin-Mariendorf a 
hyperbolic cooling tower has been con- 
structed of precast concrete units. The 
tower is about 100 ft. high, 80 ft. diameter 
at the bottom, and 47 ft. diameter at 
the top. 

The structure (Fig. 2) consists of thirteen 
rings, with thirty-two horizontal members 
10 in. wide and 34 in. thick in each ring, 
supporting sixty-four diagonal members 
12 in. wide by 34 in. thick. Triangular pre- 
cast slabs of reinforced concrete (Fig. 5), 
1} in. thick and of areas varying from 
2 sq. yd. to 3? sq. yd., are supported on 
rebates formed in the ribs and horizontal 
members (Fig. 1). Each slab is secured 
by connecting bars at nine points, and 
the joints are filled with cement mortar. 
The cooling unit is supported by 132 
columns, 8 in. square and 6 ft. 6 in. high. 

The units were assembled from tubular- 
steel scaffolding and a tower crane inside 
the tower. The horizontal members for 
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Fig. 1.—Erecting a Slab. 
May, 1957. 








Fig. 2.—Cooling Tower Built of 
Precast Units. 


Fig. 3.—Detail of Joint shown 
in Fig. 4. 
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A PRECAST COOLING TOWER. 


Fig. 4.—Erecting Diagonal Ribs. 


Fig. 5.—A Triangular Slab. 
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Fig. 6.—Interior Staging. 


one ring were placed in position ; the ribs 
were then fixed together in pairs using 
steel cover-plates (Figs. 3 and 4), and 
were lifted into position. The cover 
plates also served as shuttering for the 
high-strength mortar used for the joints. 

The erection of a complete ring required 
thirty-six hours. The crane was removed 
through gaps in the structure. 

The tower was constructed in ten weeks, 
including the time required to make the 
precast units. The variation in the 
diameters of the horizontal rings was less 
than o-r per cent. (about } in.) of the 
minimum diameter. The contractors were 
Beton- und Monierbau of Berlin. 
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AN important factor in the cost of shell 
roofs is the shuttering, especially when it 
will be used only a few times. A method 
of reducing the cost of shuttering is to 
precast a roof in large sections (sometimes 
the whole shell) and erect them with 
vacuum pads so that allowable stresses 
are not exceeded during handling. The 
sections are joined with concrete cast in 
place, and the joints between the end 
frames and the edge-beams are made with 
concrete cast in place. This method has 
been used by Dr. Billmer in the U.S.A. 
with apparent success. 

The writer has developed a method of 
construction using small precast units 
assembled together by prestressing, and 
in which most of the precast units can be 
quickly made on a production line and 
handled by one man. The chief feature 
of the method is the assembly of the 
precast sections on the ground to form a 
series of tied arches which are later 
combined to form a monolithic shell 
which is jacked up to the required height, 
the columns being built up of precast 
units as the shell is raised. 

This method was used for a roof of 
50 ft. span and 20 ft. wide as a model 
(Figs. 1 and 2) for larger shells for quay- 
side warehouses. Details of the units are 
given in Fig. 3, and Fig. 4 shows the 
structure during erection. 

The edge-beams, which are 3 ft. deep 
and 8 in. wide, were formed on the ground 
by assembling together precast sections 





Fig. 2. 
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By A. N. S. KULASINGHE, A.M.I.C.E. 


PRECAST SHELL ROOFS. 





Fig. 1. 


each 3 ft. long. Four cables each of two 
0-2-in. wires, at the corners of the cross 
section, were used to stress the sections 
together. Scaffold tubes of 2-in. diameter 
were then fixed between the edge-beams 
as ties to resist the horizontal thrust of 
the arches until the shell was made 
monolithic. 

Two rails were then clamped on the 
ties and close to the edge-beams to carry 
a light travelling centering 2 ft. wide to 
support two arch-rings each 1 ft. wide ; 
this centering could travel the full length 
of the shell. The unreinforced precast 
sections of the shell, 2} in. thick, 12 in. 
wide, 3 ft. 3 in. long, were assembled on 
the centering and prestressed with o-2 in. 
wires anchored in the edge-beams, pro- 
ducing a tied arch spanning between the 
edge-beams. The centering was then 
moved forward 2 ft. and the same pro- 
cedure repeated until the full length of the 
shell was completed. 

The precast end frames were then 
erected, and wires passed through holes 
formed in the segments to form continuous 
ducts between the end frames; these 
wires were tensioned and anchored to the 
end frames, starting from the crown and 
working towards the edge-beams on each 
side. This produced a tied arch of width 
equal to the span of the shell, and the 
tied arch was converted to a shell by 
tensioning the parabolic main cables 
(comprising twenty-four wires of 0-2 in. 
diameter) in the edge-beams while slacken- 
ing the transverse ties between the edge- 
beams. This produced a self-supporting 
prestressed shell. The shell was jacked 
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to the height required, the columns being 
built as the shell was raised. The four 
walls were then built, the shell continuing 
to span between the columns. 

This method also made it possible to 
arrange the orthogonal prestressing of the 
shell so as to prevent tensile stresses 
occurring due to dead and live loads. 
There was therefore no need to provide 
three layers of steel, which often make it 
difficult to ensure adequate cover and 


(CONCRETE) 


satisfactory concreting. The only mild 
steel reinforcement used was in the end 
frames (which were designed as Vierendeel 
trusses), in the edge-beams to resist 
stresses during lifting, and around 
openings in the shell. No special water- 
proofing treatment was used, and pre- 
casting enabled a good finish to be pro- 
duced on the concrete. A coat of white 
cement was given to the outside to 
The roof 


improve the reflection of heat. 
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has remained completely watertight in 
spite of the heavy rainfall in Colombo. 
There was also no need to provide 
thermal insulation for the temperatures 
prevalent in Colombo. 

The advantages of this method are that 
(a) No shuttering or scaffolding is needed, 
(b) There is no difficulty in ensuring ade- 
quate cover to the steel, (c) There is no 
complicated arrangement of steel to be 
placed in several layers, (d) Factory pro- 
duction methods can be applied to the 
casting of the units, most of which can 
be handled by one man, (e) A high quality 
and finish can be obtained, (f) Work is 
done at ground level, and (g) There is a 
saving of steel. 

The shell is designed by the usual 
methods, but is simplified because of the 
possibility of preyenting cracking under 
working loads. The stresses resulting 
from the orthogonal prestressing during 
the assembly of the elements can be 
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Fig. 4.—Precast Shell Roof during Construction. 


added to the stresses calculated for the 
shell. . This method is applicable only to 
long shells due to the need for limiting 
the width to what is practicable during 
the “‘ tied-arch’”’ stage of the construc- 
tion. Shells of 100 ft. span are easily 
built by this method; some problems 
relating to spans greater than 120 ft. are 
being investigated. A large warehouse 
has been planned using a large number 
of shells of too ft. span and about 
30 ft. wide; these will be joined to form 
valleys between them. The precast units 
would be cast by the Colombo Port Com- 
mission. 

The writer is Chief Assistant Harbour 
Engineer of the Colombo Port Commis- 
sion, and is indebted to Mr. E. C. de Alwis, 
B.Sc.(Eng.), A.M.I.C.E., A.M.I.Mech.E., 
Harbour Engineer, for the facilities and 
help given to him, and to Mr. M. Chandra- 
soma, C.C.S., Port Commissioner, for per- 
mission to write this article. 


Conference on Foundations in Frozen Ground. 


A CONFERENCE on “ Soil Engineering in Frost Areas ’’ is to be held by the Massachusetts 
Institute of Technology from June 11 to June 21. Details of the arrangements and 
of the papers to be read may be had from Room 7-103, Massachusetts Institute of 


Technology, Cambridge 39, Mass., U.S.A. 
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Book Reviews. 


‘“* Applied Strength of Materials.’’ By 
Alfred Jensen. (New York: McGraw- 
Hill Book Company, Inc. 1957. Price 
43s.) 

Tuts book is clearly written, with only 

minor inexactitudes, and is suitable for 

students of Ordinary National Certificate 
standard. Its contents include the calcu- 
lation of direct stresses and shearing 
stresses; the design of riveted and 
welded joints; torsion, shearing forces 
and bending moments on simply-sup- 
ported beams, and the resulting stresses ; 
the design of steel and timber beams ; 
deflection of beams; continuous beams ; 
stresses due to unsymmetrically applied 
loads; steel and timber columns, and 
notes on the properties of materials which 
are frequently used in engineering. Each 
chapter concludes with a summary which 
would be useful to students revising the 
work for examinations and a selection of 
illustrative problems and problems for 
solution. In some places the reasons for 
certain operations are not defined pre- 
cisely, and in the chapter on materials the 
notes on cements and concrete could be 
improved. A feature of the book that 
may attract some students is that the use 
of the calculus has been avoided, although 
in some cases this has led to a statement 
of formule without giving derivations.— 

jo A 

** Grundbau-Taschenbuch.”’ (Berlin: Wilhelm Ernst 

& Sohn. 1955. Vol. I, price 63 D.M. Vol. II, price 
22 D.M.) 
THE first part of Vol. I deals with soil 
mechanics, earth pressure, stability of 
foundations, distribution of pressure and 
settlement of elastic foundations, soil 
dynamics and its effect upon structures, 
and soil geology and biology. There are 
many tables for calculating earth pressure 
and 51 fully-worked examples. The 
second and third parts deal with materials, 
types of foundations, and methods of con- 
struction including sheet piles, cofferdams, 
direct bearing piles, caissons, retaining 
walls, and foundations subject to vibra- 
tion and mining subsidence. This section 
gives methods of calculation for anchored 
sheet-pile walls and groups of piles. 

Vol. II gives the German regulations and 

codes of practice relevant to the subjects 

treated in the first volume. As each 
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chapter has been contributed by a differ- 
ent author some overlapping has been 
unavoidable. Nevertheless, with its 
many tables and excellent illustrations, 
and mathematics well within reach of the 
average engineer, this is a useful book. 


**Kempe’s Engineers’ Year Book for 
1957.’ (London: Morgan Bros. (Pub- 
lishers), Ltd. Two vols. Price £4 2s. 6d.) 


THE sixty-second edition of this book, 
published in two volumes totalling nearly 
3000 pages, contains substantial revisions 
and additions to the previous edition, 
although the sections mainly affected are 
of interest principally to mechanical and 
hydraulic engineers. The section on Con- 
crete and Reinforced Concrete contains 
nearly 60 pages giving, briefly, informa- 
tion on the properties and proportion- 
ing of concrete, the design and con- 
struction of reinforced concrete buildings 
and bridges, and the use of prestressed 
concrete. Sections on the theory of 
structures, foundations and earthworks, 
mortars, and cements are of interest to 
structural engineers, who will also find 
useful information in the legal notes. 


‘* Technical Terms used in Road Build- 
ing.’’ English-German and German-Eng- 
lish. French-German and German-French. 
(Cologne : Bundesausbalt fiir Strassenbau. 
80 pages each. Price 2.50 DM. each.) 

THESE dictionaries may be useful to 

students of publications on roads, but 

some care is needed in their use as they 
appear to have been done in a slovenly 
manner. A glance at one of them shows 
that some of the English words are spelt 
wrongly, which is inexcusable in a dic- 
tionary, and German translations are 
given of such queer terms as compression 
reach, contract procision, cultivable road, 
enrockment, fore-arch, founderous road, 
maronage, strewable quantity, cubik, 
quater, and radix, to mention a few only 
of the allegedly English terms that do 
not exist in the English language. The 
work has apparently been produced by 

a German with insufficient knowledge 

of the English language. A work of 

reference in the nature of a dictionary 
should be absolutely dependable ; if it is 
not so it should not be published. 


May, 1957. 






















Mr. F. S. Futon, Director of the Con- 
crete Association of South Africa, writes 
as follows. 

The grading of any mixture of two or 
three aggregates of known grading can be 
found graphically by the following con- 
structions. 


Mixtures of Two Aggregates. 


The two vertical axes and the top hori- 
zontal axis of the diagram (Fig. 1) are 
marked with percentage scales. The 
grading of one aggregate (in this example 
a pit sand) is shown on the left-hand 
vertical axis by marking the sieve sizes 
against the percentage of material passing 
that particular sieve, and the grading of 







































































GRADING OF COMBINED AGGREGATES. 


Graphical Determination of the Grading 
of Combined Agégregates. 


drawn between the two axes represents a 
mixture of the two aggregates in the pro- 
portions shown by its intersection with the 
top horizontal axis, and the ordinates of 
its points of intersection with the sloping 
lines joining equal sieve sizes indicate the 
amount of material in the mixed aggregate 
passing those sieve sizes. 

Table I shows the grading of the two 
sands and the mixture, represented by the 
dotted line in Fig. 1, of 67 per cent. of pit 
sand and 33 per cent. of crusher sand. 


TABLE I.—GRADING OF MIXTURE OF 
Two AGGREGATES. 


| Percentage passing 


























* Sieve . a _ — 
the other aggregate (a crusher sand) is size ? 
marked in the same way on the opposite ees eee MA 4D 
axis. Straight lines are drawn to join ee 
corresponding sieve sizes, or sieve num- : 
bers, on the two axes. Any vertical line xt - _— — —s 
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Fig. 1.—Combined Grading of Two The grading of mixtures of three aggre- 
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Fig. 2.—Combination of Three Aggregates. 
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Fig. 3.—Combination of Three Aggregates. 
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FLOROS 
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A. A. BYRD AND CO., LIMITED (Dept. S) 


“OSAL”? auality PRODUCTS 


A liquid for integral Hardening, Waterproofing 
and resistance to Acids and Oils, incorporated 
throughout the whole thickness of Concrete, 
Granolithic and Cement Renderings, etc., by 
absolute positive equal distribution. 


A liquid for the surface Hardening of existing 
Concrete, Granolithic and Stone. Gives 
protection against Dusting, Acid and Oils. 
Increases resistance to wear and atmospheric 
disintegration. 


A colourless liquid applied to the surface of 
Brick, Stone, Concrete, Renderings, etc., which 
penetrates into the surface and acts as a water 
repellent. 


A liquid mixed with the gauging water for 
plasticising Bricklaying Mortar, and cement 
and sand renderings. Increases workability, 
improves adhesion, reduces efflorescence and 
risk of cracking or crazing—without the use 
of lime. 


210, Terminal House, Grosvenor Gardens, London, S.W.! 


"Phone: SLOane 5236. 


"Grams :. Byrdicom, Wesphone, London. 
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STEEL MOULD FOR POST-TENSIONED CONCRETE BEAMS | 


We illustrate one of a set of steel moulds that we designed and supplied to the 
Devon County Council. From this one set of moulds the beams were produced for 
Lynmouth High Street Bridge, Barbrook Bridge, and Hillsford Bridge. 


the most comprehensive 





mould service in the world 








STELMO LTD.,275 SHAKESPEARE ROAD, LONDON, S.E.24 | 
Telephone : Brixton 4201 
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This method can be 


shown in Fig. 2. 
used for combinations of three sands, or 
for mixtures combining two sands with 


one coarse aggregate. 

For example, a crusher sand A is to 
be combined with a pit sand B and the 
combined sand is to be mixed with a coarse 
aggregate C so that the proportion of sand 
to total aggregate is 40 per cent. and not 
more than 10 per cent. of the sand will 
pass the No. 100 sieve. The gradings of 
the aggregates are shown in Table II. 


TABLE II.—GRADING OF THREE 





AGGREGATES. 
Percentage passing 
Sieve size 7 ] 
A B | c 
‘Seeing? tas paar 
win, =| 75 ee eee 
No. 100 20 6 | o 





A diagram with three vertical axes is 
drawn, and the vertical and horizontal 
axes are marked with percentage scales. 
The percentages of each material passing 
the #-in. and No. 100 sieves are marked 
on the respective vertical axes, and 
straight lines are drawn to connect corre- 
sponding sieve sizes. A horizontal line 
is drawn through the percentage of coarse 
aggregate passing the 4-in. sieve to cut 
the central vertical axis at S, and the 
figure PORS is completed. Finally, guide 
lines are drawn across the figure joining 
corresponding points of intersection of the 
sieve lines PQ and RS with their respec- 
tive percentage ordinates. The line of 
intersection XZ of the 40 per cent. line 
with the plane PORS represents all pos- 
sible combinations of the three materials 
for which 40 per cent. of the total aggre- 
gate will pass the 4-in. sieve. For a 
stipulated proportion of the mixture to 
pass a given sieve, there is only one pro- 
portion in which two aggregates may be 
combined, but for three aggregates any 
number of combinations may be chosen 
to produce the same result. For ex- 
ample, Fig. 2 shows that combinations of 
42 per cent. A, 58 per cent. C, and o per 
cent. B, or of 32 per cent. B, 68 per cent. 
C, and o per cent. A will both contain 
40 per cent. of material smaller than 
% in. Between these extremes, all along 
line XZ, any number of other combina- 
tions may be selected. The combination 
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required is decided by requirements of the 
quantity of material of any size-fraction, 
or other considerations such as economy 
and availability. 

The intersection of the ro per cent. line 
with the line for the No. 100 sieve repre- 
sents a combination of sands A and B for 
which not more than ro per cent. of the 
mixed sand will pass that sieve size. 
Drawing the ordinate ab, the required 
proportion is 30 per cent. A to 70 per cent. 
B, and 87-5 per cent. of the mixture is 
material smaller than # in. The line 
ab is now treated as a new axis for the 
mixed sand which must be combined with 
the stone C, the new horizontal scale 
starts at a and the guide line cd is the line 
joining the 4-in. sieve sizes for the stone 
and the blended sand. Its intersection t 
with the line XZ shows the proportion in 
which the blended sand and the stone 
must be combined in order that the ratio 
of sand to total aggregate should be 40 per 
cent. Drawing the ordinate tf and 
counting back to a along the horizontal 
axis, the mixture required consists of 
35 per cent. of mixed send and 65 per cent. 
of stone. The final proportions of the 
mixture are (0-35 x 30) per cent. 4, 
(0-35 xX 70) per cent. B, and 65 per cent. 
C, or 10-5 per cent. A, 24:5 per cent. B, 
and 65 per cent. C. 

Checking by arithmetic, the proportion 
of material smaller than % in. is 10°5 x 
75 + 24°5 X 93 + 65 X I5 = 40:25 per 
cent., which shows that the graphical 
method is reasonably accurate. 

This method does not give a clear idea 
of the effect of changing the proportions 
of the mixture, since it depends on first 
combining two aggregates and then com- 
bining the blend with a third aggregate. 
An alternative, but rather more complex, 
method allows effects of changes in pro- 
portions to beseen. Its application to the 
previous example is shown in Fig. 3. 

First draw an equilateral triangle ABC 
with the sides marked with percentage 
scales. A grid is formed by connecting 
points of equal percentages to make a 
proportion diagram, on which any point 
represents a mixture of three ingredients 
in a certain proportion. For example, 
point F represents a mixture of 10 per 
cent. C, 20 per cent. B, and 70 per cent. A. 
At each corner of the triangle vertical 
axes are drawn on which percentage scales 
are marked. These axes correspond to 
the vertical axes A, B and C of Fig. 2, 


189 











GRADING OF COMBINED AGGREGATES. 


but the new diagram represents a three- 
sided prism with the equilateral triangle 
ABC as its base. The percentages of each 
material passing the #-in. and No. 100 
sieves are then marked as before on the 
respective vertical axes, and lines are 
drawn to join corresponding sieve sizes. 
The figure POR now represents an inclined 
plane bounded by the sides of the prism, 
and all points above it represent material 
larger than ¥ in., and all points below 
it represent sand. By joining points of 
equal percentages, in this case the 40 per 
cent. points, on the three vertical axes, 
a plane XYZ is formed parallel to the 
prism base. This plane intersects the 
fs-in. plane POR along a line MN, and the 
projection mn of this line on the base 
ABC represents all possible combinations 
of the aggregates A, B, and C for which 
the material smaller than ¥ in. forms 
40 per cent. of the total aggregate. 
The required combination is found by 
considering the limitation on the amount 
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of sand which is to pass the No. 100 
sieve. 

The intersection of the ro per cent, line 
with the No. 100 sieve line in the plane 
AABB represents the desired blend of 
sands, and the ordinate ab through this 
point shows that the required proportions 
are 70 per cent. B and 30 per cent. A, as 
before. The ordinate intersects the #,-in. 
line PQ in the same plane at point a. 
Joining a to R in the plane POR, aR 
intersects MN at T. The projection t of 
T on the base ABC represents the re- 
quired mixture, namely Io per cent. A, 
24 per cent. B and 66 percent. C. The 
same result could of course be achieved 
by joining Cb. This agrees sufficiently 
well for graphical methods with the result 
from the previous construction. 

Although the same result could be ob- 
tained by trial and error using simple 
arithmetic, the graphical method makes it 
po@sible to see the inter-relation between 
proportions and sieve fractions. 








THIS IS DURAJOINT 





“Durajoint” is the registered name for 
strips of specially designed section 
extruded from PVC (Polyvinylchloride). 


EXPANSION JOINTING FOR CONCRETE 


Durajoint forms a pliable, watertight joint between 
adjacent sections of all plain or reinforced concrete 
structures subject to water pressure. (In tests at 
the R. H. Stanger Laboratory, Durajoint 9” wide 
withstood a pressure of 150 Ib./sq. in. or 350 ft. 
head). Durajoint—tough, flexible, durable and 
easily handled —supersedes metallic strips and 
bituminous materials. It can be supplied in stan- 








dard rolls in widths of 2}”, 33”, 6” and 9”. The 
ends are easily joined to make continuous lengths 
and T, X and L joints can be prefabricated at our 
works or made on site. The ribbed cross section 
ensures that Durajoint bonds effectively to concrete 
and prevents percolation of water. Write for a 
copy of the booklet “Durajoint’’, freely available 
on request, containing full technical details. 





(British Patent 
No. 646268) 


There ts nothing to compare wiltc DURAJOINT 
| The Micanite & Insulators Co., Ltd., 
m-] 


EMPIRE WORKS - BLACKHORSE LANE 
WALTHAMSTOW - LONDON, E.17. 
Tel : Larkswood 5500. "Grams: “Mytilite”, Easphone, London. 
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the right cure for bacon 
is oak chippings... 


the right cure for concrete is 


"Relocwe 


ame for 
section 
loride). 


Illustrating the one-man 
ETE Spraying operation, 
etween 
yncrete 
ests al 
” wide ° *,% 
350 ft. As tested and proved under all climatic conditions 
le and 


oom One application of RITECURE MEMBRANE 


" The CURING material provides an impervious film 
lengths controlling evaporation throughout the curing period of FREE ADVISORY SERVICE 
i at our 28 days. The colourless liquid (applied while concrete is 
section wet) has a temporary colour indicator added to aid 
. ; application and inspection but this disappears after a few 
" ailable hours. One gallon covers approximately 30 square yards 
of concrete. Complete in itself, RITECURE requires no 

wetting down or covering and provides increased 

compressive strength and resistance to surface wear. 


With 20 years’ practical experience our 
technical department can offer con- 
structive assistance on specific concrete 
problems including the preparation of 
complete specifications. 





Write for full technical informaion STUART B. DICKENS LIMITED 


36 Victoria Street, London, S.W.1. Telephone: Abbey 4930 & 6157. Works: Manor Way, Boreham Wood, Herts. Telephone: Elstree 2211 
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For HIGH QUALITY 
PRECAST & PRESTRESSED 
CONCRETE 








CONCRETE CO. LTD. 


DUNCAN HOUSE, DOLPHIN SQUARE, LONDON, S.W.1 
Telephone: Victoria 3172/4 


COLTNESS FACTORY, NEWMAINS, LANARKSHIRE 
Telephone: Motherwell 2331 


COWBRIDGE ROAD, BRIDGEND, GLAMORGAN 
Telephone: Bridgend 961 


R. Costain & Sons (Liverpool) Ltd. 
BARLOWS LANE, FAZAKERLEY, LIVERPOOL 9 
Telephone: Aintree 4141/5 


also manufacturers of 
Stahlton PRESTRESSED FLOORS 
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CEMENTS FOR MASSIVE CONCRETE STRUCTURES. 


Cements for Massive Concrete Structures. 


A PUBLICATION* compiled by Professor 
M. Ro& and issued recently on behalf of 
the Swiss Cement, Lime and Gypsum 
Manufacturers’ Association gives a survey 
of the materials and methods of con- 
struction used in the building of large 
dams in Europe during the past five 
years. The publication of this volume of 
150 pages coincides with the 75th anni- 
versary of the founding of the Association. 
The experience gained in Switzerland and 
elsewhere in the construction of massive 
concrete structures, and particularly in 
the choice of cement and the methods of 
placing the concrete, is of wide interest, 
and in the following are given the salient 
points discussed and the recommendations 
made. 

In his opening remarks the author 
states that there is no generally satis- 
factory solution to the problem of con- 
creting massive structures, from the points 
of view either of deciding on the most 
suitable cement or the method of placing 
the concrete. Three types of hydraulic 
binders based on ordinary Portland 
cement are considered by the author to be 
the most suitable now available. 

(1) Ordinary Portland cement as speci- 
fied in the 1953 edition of the Swiss 
standard but with a tricalcium silicate 
(3CaO.SiO,) content of 50 per cent. or less, 
and a tricalcium aluminate (3CaO.Al,O,) 
content of not more than 10 per cent. 
The cement is ground to about 7 per cent. 
residue on a sieve with 4900 apertures 
per square centimetre and should have 
a surface area of 2750 sq. cm. per gramme 
as determined by the Blaine method. 

(2) Ordinary Portland cement accord- 
ing to the 1953 Swiss standard but con- 
taining an air-entraining agent or a 
chemical with a plasticising action as well 
as a Small tendency to entrain air. 

(3) Ordinary Portland cement accord- 
ing to the 1953 Swiss standard with the 
addition of slag of known chemical com- 
position, and ground to a surface area 
(Blaine) of 3500 to 4500 sq. cm. per 

e. 

With these cements the compressive 
and tensile strengths, workability, perme- 
ability, resistance to frost and changes 


* Zemente fiir Grosse ao, 3 
h.c. M. Ro’. 1956. (Verein Schweizerischer 
Kalk-, und Gipsfabrikanten. Zarich. eer Semenh, 
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of temperature, and resistance to chemical 
attack were all satisfactory. On the 
other hand, no simple and effective way 
was found to reduce the heat of hydration 
of cement to a level that would prevent 
completely uneven temperature gradients 
in large masses of concrete, with the con- 
sequent development of internal stresses, 
shrinkage, and cracking. 


TaBLe I.—Heat of hydration of cements used 

for dams in Switzerland (in cal. per kg.). 

Test results obtained by heat of solution 
method. 














66-9 64-0) 





61-0 /53°6 











50-9) 40-0) 














in massive concrete structures. 

prisms 20 cm. by 20 cm. by 60 cm. containing 

390 Ib. of cement per cubic yard of concrete ; 
maximum size of aggregate 2} in.) 





| 28 Days 
SHRINKAGE 


CURING TIME 7 DAYS 





TYPE OF 7 7 
CEMENT ew 
Ordinary Portland |o- 
Portland : 
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Portland: dag, 



































For uniformity and reliability under 
practical conditions, type (1) cement is 
considered to be the best. This con- 
clusion is arrived at as a result of ex- 


_perience for many years under a variety 


of conditions and applications. Concrete 
made with this cement can be placed at 
the rate of about 10,000 cu. yd. per 24 
hours, and such concrete has a strength 
of 5000 lb. per square inch at 28 days 
and about 5700 lb. per square inch at 90 
days. As a result of a reduction in the 
tricalcium silicate and tricalcium alumin- 
ate contents there is a reduction in its 
normal heat of hydration (see Table I) 
and shrinkage (Tabie II). 
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CEMENTS FOR MASSIVE CONCRETE STRUCTURES. (CONCRETE) 


Among the advantages of type (2) 
cement the author mentions increased 
plasticity and workability of concrete, 
considerable increase in impermeability, 
increase in compressive and _ tensile 
strengths, improvement in resistance to 
frost, a slightly lower heat of hydration 
and tendency to cracking (although this 
depends to some extent on the type of 
air-entraining agent used), and economy 
in the use of cement. 

Type (3) cement was of two kinds. In 
one the proportion of slag was between 
30 and 85 per cent., and in the other it 
was less than 30 per cent. None of these 
cements is suitable for massive structures 
in the proportions of 250 lb. to 500 lb. of 
cement per cubic yard of concrete. 

As regards concrete mixtures and the 
method of placing the concrete in large 
dams, the author emphasises that the 
quality of the cement and aggregate 
should be as uniform as possible; the 
concrete must be well compacted to en- 
hance its resistance to moisture, frost, 
and changes of temperature; the heat of 
hydration should be as low as possible (in 
some cases it may be advisable to use 
artificial cooling while the concrete is 
hardening). 

Air-entraining agents ensure better dis- 


Large Cooling Towers. 


THREE cooling towers, which are stated to 
be the largest in the world, are to be built 
at a cost of about £750,000 at the new 
power station at High Marnham, Notting- 
hamshire, for the Central Electricity 
Authority. Provision has been made for 
two additional towers. 

Each tower will be 349 ft. high from 
the bottom of a pond of about 266 ft. 
diameter at the base, and will cool a 
maximum of 6,000,000 gallons of water 
an hour (atmospheric conditions of 55 
deg. F. dry bulb and 70 deg. F. humidity) 
from 87 deg. F. to 70 deg. F., which is 
circulated through a concrete pipe of 
6 ft. 3 in. diameter connected to a central 
feeder. The cooling system is a closed 
circuit using river water only. 

The towers will be supported on 
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persion of the cement, with consequent 
reduction in the amount of gauging 
water required without reduction of work- 
ability, especially when crushed sand or 
silica aggregate is used (the use of air- 
entraining agents was found also to reduce 
the time of construction). Laboratory 
tests are not always a reliable guide to the 
behaviour of concrete, and should always 
be verified by tests on the site. 

Portland blast furnace cement has 
advantages only if the properties and the 
mineralogical composition of the slag are 
uniform. 

In the author’s opinion the modified 
standard Portland cement No. (1) will 
remain for a long time the best for massive 
concrete structures. Experience shows 
that the most suitable maximum size of 
aggregate is 4}? in. Natural quartz 
(silica) is preferable, but mixtures of 
natural (round grained) and crushed 
quartz are generally used. Washed 
natural sand is recommended. The fine 
sand should be separated into sizes of 
0.I mm. to I mm. and I mm. to 3 mm.; 
sand finer than o.t mm. should not be 
used. The use of aggregate larger than 
4? in. is not recommended because of the 
difficulty of ensuring a homogeneous 
structure. 


diagonal columns 18 in. diameter. The 
ponds will be 7 ft. deep, and each will have 
a capacity of 2,500,000 gallons. A new 
type of climbing scaffold is to be used in 
the construction of the towers. The work 
is intended to be completed by September 
1960. Messrs. Freeman, Fox & Partners 
are the consulting engineers for the power 
station. The contractors for the cooling 
towers are the Mitchell Construction Co. 


Congress on Prestressed Concrete. 


THE third international congress of the 
Federation Internationale de la Pré- 
contrainte is to be held in Berlin from 
May 5 to 10, 1958. Further information 
may be had from the Deutscher Beton- 
Verein, P.O. Box 543, Wiesbaden, 
Germany. 


May, 1957. 
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it’s the knowledge 






of when and what 


to add... 





STERNSON No. 300 


Waterproofing for concrete, mortar 


STERNSON No. 310 


Accelerator, Hardener, Waterproofer 


STERNSON No. 340 


p ro d uc t fy Accelerator, Hardener, Waterproofer 
STERNSON No. 355 
ens u re Quick-set Liquid 
. STERNSON No. 600 
im p r oO Vv e d Metallic Jointing Material 
. STERNSON No. 610 
Cc Oo n Cc re t in g Metallic Bonding Material 


STERNSON No. 620 
Metallic Hardening Material 


Specified by leading consultants, STERNSON PRODUCTS 
are approved and used by Government Departments, 
County and Borough Engineers, Civil Engineers 
throughout the world. Unaffected by extreme climatic 
conditions, the correct STERNSON formula 
gives improved results with no increased labour cost. 
Suitable for all forms of concrete construction. 





STUART B. DICKENS LTD. 


36 Victoria Street, London, S.W.t. 
Telephone: Abbey 4930 & 6157. 
Works: Manor Way, Boreham Wood, Herts. 
Telephone: Elstree 2211. 


3 ADVISORY SERVICE 
With 20 years practical 
experience our technical 
department can offer construc- 
tive assistance on specific 
concrete problems including 
the preparation of complete 
specifications. 
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DOUBLE 
ADVANTAGE ! 


Winget 


‘Vibrocon’ 
B POKER VIBRATORS 
| AND POWER TOOLS 





By using Winget ‘ Vibrocon’ 
Poker Vibrators and Power 
Tools you get two big 
advantages:— |. The fastest 
and surest placing methods 
with a range of Pokers covering 
every need and 2. Fuller use 
(and so more profit) from your 
Vibration outfit through a 
range of Power Tools that 
covers a wide selection of 
implements. Ask for 
Publications 192 and 204. 


WINGET LTD. Vibration Dept., 
ROCHESTER, KENT 
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REINFORCEMENT ASSEMBLING MACHINE. 


Automatic Assembly of Reinforcement. 


THE following notes and the accompany- 
ing illustrations on the use of machines for 
assembling reinforcement in Russia are 
taken from ‘‘ Die Bautechnik,”’ March 1956.- 

The reinforcement is generally spot 
welded. Fig. 2 shows a welded cage for 
a precast concrete beam. There are no 
bent-up bars and, instead of stirrups, 
vertical bars are welded to the horizontal 
bars. 

Fig. 1 illustrates the fixing of a cage 
on a welding machine. The bars lie on a 
hand-operated movable jig which passes 
the points to be welded between the 
electrodes. After the bars on one side 
have been welded the jig is rotated on a 
turntable and the other joints are welded. 

On an automatic conveyor for the 
assembly of reinforcement (Fig. 3), which 
is operated by three men, the following 
operations are carried out: Measuring 
and cutting of main bars; sorting of the 
bars and arranging them into the required 
positions ; welding the transverse bars. 
The time required to produce a cage is 
6 to 7} minutes. 





Fig. 1.—Welding Machine. 






































Fig. 2.—Welded Reinforcement. 
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Fig. 3.—Automatic Reinforcement Welding Machine. 


Wire for Prestressed Concrete. 


A GREAT deal of useful information on 
the properties of wire for prestressed 
concrete is given in a small book issued by 
British Ropes, Ltd., of Doncaster, from 
whom copies may be had free of charge. 
In addition to data on the properties of 
high-tensile wire and the mode of testing, 
illustrations are given of structures and 
precast products in which the Company’s 
wire has been used. 


Refractory Cement. 


A NEw refractory cement, known as 
*‘Secar 250,” is now supplied by the 
Lafarge Aluminous Cement Co. Ltd. 
This cement withstands temperatures up 
to 3300 deg. Fahr., compared with the 
melting-point of 2460 deg. F. of high- 
alumina cement. A booklet describing 
the properties and uses of this cement 
may be had from the makers at 73 Brook 
Street, London, W.1. 
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MISCELLANEOUS. 


New Bridge at Inverness. 


THE Inverness Town Council is to con- 
struct a reinforced concrete bridge, at a 
cost of £400,000, to replace the suspen- 
sion bridge over the river Ness. The 
bridge will have an overall width of 62 ft., 
a divided carriageway 44 ft. wide, and 
two footpaths each 9 ft. wide. The con- 
sulting engineers are Sir Murdoch Mac- 
Donald & Partners. 


A Commercial Arrangement 


AN agreement has been reached by which 
Messrs. John Laing & Son (Holdings), 
Ltd., will acquire a substantial interest in 
Messrs. Holloway Brothers (London), 
Ltd., for the future operation of Holloway 
Brothers (London), Ltd., in association 
with the John Laing companies. Messrs. 
Holloway Brothers (London), Ltd., will 
continue to be under the management of 
the Holloway family. 
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Trent Gravels 


10,000 tons per week 
Washed & Crushed 14 in. to } in. 


We are the leading suppliers of high-class concrete 

aggregates in the area shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 





(CONCRETE! 








THE UNIVERSITY OF LEEDS 
Bursaries in Concrete Technology 


Applications are invited for Bursaries in Concrete 
Technology tenable from 1st October, 1957. 

The value of the Bursaries is £400 per annum, 
out of which the University fees have to be paid. 
They will be awarded for one year and may in 
certain circumstances be renewed for a second 
year. 

Applicants must hold a degree in Engineering, 
or its equivalent. The course will include post- 
graduate lectures, design, drawing and laboratory 
work. 

Applications, giving full details of qualifications 
and experience, must be received by the Registrar, 
The University, Leeds, 2, not later than 1st June, 
1957- 


IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 
Department of Civil Engineering 


Bursaries in Concrete Technology 


NOTICE IS HEREBY GIVEN that the election 
to Bursaries in Concrete Technology, tenable as 
from October, 1957, will take place in June, 1957. 


Candidates must hold a degree in Engineering at 
the time of taking up the award, and must also 
have a good knowledge of the theory of structures. 


Bursaries are of the value of £460, out of which 
the College Tuition Fee of {60 has to be paid; the 
amount may be increased to a maximum of £760, 
depending on the qualifications and length and 
nature of industrial experience. The Bursary is 
for the normal College session extending from 
October until the following June. 


The course will be postgraduate, and Bursars who 
successfully complete the course will be eligible for 
the award of the Diploma of the Imperial College 
(D.I.C.). 


Applications must be received on or before 
1st June, 1957, by the Deputy Recistrar, City 
anv GuiLps CoLiece, Exhibition Road, London, 
S.W.7, who will, on written request, send full 
information and application forms. 





WASHED 


BALLAST, SAND, SHINGLE & 


Crushed led Aggregate for Reinforced Concrete 








DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. 
Quotations on Application. 
Telephone: Paddington 2024 (3 lines). 


WILLIAM BOYER & SONS, LTD. 


Sand and Ballast Teg 
IRONGATE WHARF, 


PADDINGTON BASIN, W. 


MEMBERS OF B.S. & A.T.A. 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 4d. a word : minimum, 
7s. 6d. Situations Vacant, 5d. a word: 
minimum, 10s. Other miscellaneous adver- 
tisements, 5d. a@ word: 10s. minimum. 
Displayed advertisements, 35s. per column 
inch. Box number tis. extra. 


Advertisements must reach this office by the 
23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATIONS VACANT. Consulting structural engineers 
in new modern offices conveniently situated in tral 
Liverpool have vacancies for reinforced concrete and 
structural steel designer-detailers, in the salary range of 
£700-{1100 per annum. Special opportunities exist for 
those interested in nuclear energy projects, and appoint- 
ments in this field carry additional increments in salary. 
Positions offered are permanent with excellent prospects. 
Staff bonus and superannuation schemes are in operation. 
Apply in confidence, giving age and full details of experi- 
ence, to Box 4321, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, Londong S.W.1. 


SITUATION VACANT. Reinforced concrete designer- 
draughtsman for work in Sunbury or London office. Five- 
days’ week. Salary £800-{1000 according to experience. 
Apply, stating age and details of experience, to J. H. 
Coomss & Partners, Consulting Engineers, Thames 
Corner, Sunbury-on-Thames, Middx. 


SITUATIONS VACANT. R. L. Bourgut & Partners, 
Thermix House, Kingston-on-Thames, require detailers 
immediately for reinforced concrete work. y first-class 
draughtsmen with good printing and linework considered. 
Knowledge of design an advantage, but ability to detail 
from calculations essential. Should be able to construct 
general arrangement drawings from sketches of industrial 
structures, framed buildings, etc. Above-average salaries 
offered to competent and conscientious men. Full holidays 
this year. Telephone for appointment to Elmbridge 0439 
(office hours) or Elmbridge 2654 (evenings). 
SITUATIONS VACANT. Assistant structural 

required with experience of reinforced concrete design. 
Experience of precast techniques advantageous 
according to experience and qualifications. Apply in 
writing to TECHNICAL MANAGER, THE Scottisn ConstTRuc- 
tion Co. Lrp., Sighthill Industrial Estate, Edinburgh. 
SITUATION VACANT. Civil engineering draughtsman 
required for work in London office of large civil aos 
contractors. Work of varied nature, with scope for 
initiative and advancement. Commencing salary {600- 
£800 depending on experience. Five-days’ week and 
ae Ren vouchers. Pension scheme operates. Box 4228, 
ConcRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.1. 

SITUATION VACANT. Concrete inspector or engineer 
required initially to supervise manufacture of high-quality 
precast prestressed bridge beams at factory and later to 
assist on site of major road and bridge scheme in London 
area. Salary {800 per annum. Write, stating age and 
details of experience, to Harry Brompton, Consulting 
Engineer, 7 Hobart Place, Westminster, S.W.1. 


LONDON COUNTY COUNCIL 
ARCHITECT'S DEPARTMENT 


Vacancies for Engineering Assistants (up to 
£817) and Engineer Grade III (up to £1036) in the 
Structural Engineering Division. 

The Division's work covers a programme of total 
value {12 millions this year, including multi-story 
flats, schools, office, warehouse and other buildings. 

Particulars and application forms from the 
Arcuitect (AR/EK/SE/3), The County Hall, 
London, S.E.1. (15.) 





SITUATIONS VACANT. Concrete Devetopment Co. 
Lrp., Iver, Bucks, designers and manufacturers of precast 
B estressed — eagnan have vacancies for several designer- 

e rite, stating age, experience, etc., to Design 
Technical Manager. = 


SITUATIONS VACANT. Assistant designer-draughts- 
men with up to 3 years’ experience and/or technical training 
required for varied and interesting work on reinforced 
concrete and/or steel frame structures for industrial, 
commercial, medical, and residential buildings. Five- 
days’ week. Lunch’ vouchers. Apply, with details of 
experience, and salary required, to fo OHN F, FARQUHARSON 
& PARTNERS, ———. Structural Engineers, 34 Queen 
Anne Street, London, W.1. 


SITUATION VACANT. Senior reinforced concrete en- 
gineer-designer required by a large manufacturing organisa- 
tion with branches throughout the U.K. Must be con- 
versant with Code of Practice, L.C.C. Bye-Laws, and able to 
design light frame structures and floor beams from estimat- 
ing stage to final details. Liaison with production and 
sales departments of prime importance. First-class work- 
ing conditions, pension scheme. Position calls for initiative 
and responsibility, and gives the right man a really good 
ps pee for progress. Salary according to experience 
and qualifications. Apply, giving full details and experi- 
ence, etc., to Box A. 324, Centrat News Lrp., 43 London 
Wall, London, E.C.2. 


SITUATION VACANT. Vacancy for experienced concrete 
designer with special interest in precast structural work in 
reinforced and prestressed techniques. The position will 
hold opportunities for advancement from a good starting 
salary. Staff pensions and insurance benefits scheme. 
Assistance with housing problems, if any, will be given after 
trial period. Write in confidence, with full details of 
eaten and experience, to TECHNICAL MANAGER, 

fooLaway Constructions Lrp., 11 Canon Street, 
Taunton. 


SITUATIONS VACANT. Reinforced concrete designer- 
detailers required. Prospect of contemporary design ex- 
rience. Salaries up to {1100 according to experience. 
Five-days’ week. Holiday arrangements honoured. Joun 
De Bremarker & Partners, 3 Southampton Place, 
London, W.C.1. Chancery 3785. 


SITUATIONS VACANT. Draughtsmen and detailers ex- 
perienced in reinforced concrete work required by con- 
sulting engineers in London, W.1. Junior draughtsmen 
also required. Five-days’ week. Full details to Box 
4426, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1 


SITUATION VACANT. Engineer- aptenes required im- 
mediately by consulting engineers in London, W.1. Fully 
qualified and experienced in reinforced concrete and struc- 
tural steelwork. Salary up to {1250 per annum. Five- 
days’ week. Detailers and draughtsmen also required. 
Full details to Box 4427, ConcRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Well-established London rein- 
forced concrete engineers and contractors require qualified 
and well-experienced designer-draughtsman. Complete 
knowledge of reinforced concrete frames, Codes of Practice 
and current Building Regulations essential. Excellent 
opportunity for really competent man. Permanent, pro- 
gressive, and pensionable ra Write fully, giving experi- 
ence, and salary requir to Box 4430, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATION VACANT. W. & C. Frencn Lrtp. urgently 
require pre gy | mainly for reinforced concrete 
design and detailing. Applicants must be keen to learn 
new methods and types of construction. Apply in writing, 
stating age, salary required, and full details of experience, 
to PERSONNEL MANAGER, 50 Epping New Road, Buckhurst 
Hill, Essex. 


“THE EXPANDED METAL 
COMPANY LTD. 


Reinforced concrete designers and detailers re- 
quired for permanent positions in London, West 
Hartlepool, Birmingham, and Manchester. Five- 
days’ week. Staff pension scheme, etc. Apply 
in writing, giving brief details of experience, and 
salary required, to the Chief Engineer, Tue 
a lee METAL Co. Lrp., 16 Caxton Street, 
_ London, S. WwW. 
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SITUATIONS VACANT. Taylor Woodrow Construction 
Ltd, invite applications from civil and structural ——— 
of all grades for important work on the design and con- 
struction of nuclear power stations. Excellent conditions 
_# employment, including pension scheme participation, 

rst-class opportunities are offered. Applications 
should be addressed to a 7 A. J. BELLINGER at 82 
Victoria Street, London, S.W.1. 


SITUATION VACANT. Reinforced concrete designer to 

take charge of small contracts drawing office in iff, 

dealing with all types of reinforced concrete structures. 

Applicants should state their age, previous experience, and 

salary required. Write Box 4433, CONCRETE AND Con- 

— ENGINEERING, 14 Dartmouth Street, London, 
I. 


SITUATIONS VACANT. Prestressed concrete engineers 
required. Should have a minimum of two years’ general 
experience in structural or civil engineering. Must have 
structural sense and imagination, and be able to think. 
Permanent men required. Good prospects. Starting 
salary dependent upon experience and — 
Previous prestressing experience not vital. rite, giving 
full particulars, to Toe Pre-Stressep Concrete Co. Ltp., 
171 Victoria Street, London, S.W.1. 


SITUATIONS VACANT. Designers and designer-detailers 
urgently required for interesting and progressive work. 
Pension scheme. Assistance with housing if required. 
F.C, Construction Co. Ltp., City Road, Derby. 
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SITUATIONS VACANT. Assistant site engineer wanted 
for supervision of unusual reinforced concrete and structural 
steel contract, with some general building work. Berkshire. 
te member of Institution, with minimum four 
years’ site experience. Approximately £1000 per annum, 
plus allowances. Engineer-designer and draughtsman also 
required for London office. Full details, in writing, to 
Joun LiversepGe anv Associates, Consulting Engineers, 
42 Portland Place, London, W.1 
SITUATIONS VACANT. Reinforced concrete designers 
and detailers required by a firm of reinforced concrete 
specialists in their Birmingham and Bristol offices. Five- 
days’ week, pension and profit-sharing schemes. Apply, 
giving details of previous ee to Box 4432, Con- 
CRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth 
Street, London, S.W.1. 


SITUATION VACANT. Concrete works, A technician 
is required for concrete works laboratory. Duties involve 
the routine testing of concrete products and material. 
Scope for experimental work. A junior would be con- 
sidered for training if adaptable. Apply Jonn Ex.us & 
Sons Lrp., Concrete Pipe Works, Stoney Stanton, near 
Leicester. 

SITUATIONS VACANT, Reinforced concrete detailers 
required for London office. Previous experience in similar 
capacity necessary. Attractive conditions of employment. 
Apply in writing, giving brief particulars of education, 
experience and age, and quoting L. 128, to BrartHwalte & 
Encineers Co. Ltp., 14-16 Regent Street, London, S.W.1. 





























We need more designers, detailers and draughtsmen to 
cope with the growing level of activity in our London 
and Provincial Offices. This provides a good oppor- 
tunity for the right men to participate in interesting 
and progressive work of high quality and of great 
variety in reinforced and prestressed concrete with a 
Company whose constant aim is the employment of 
the latest developments in design—and in construction. 
In these positions men of ability and experience com- 
mand good salaries. We have a Pension Scheme 
which provides widows’ and dependants’ 
benefits, together with life assurance ; there 
are canteens in most of our offices; we 
work a five-days’ week and the Profit- 
Sharing Scheme means that we all partici- 
pate in the Company’s general advance- 
ment. If you would care to discuss these 
opportunities please write to us—or tele- 
phone one of our Engineering Managers 





A GAMES. 


THE 
TRUSSED CONCRETE 
STEEL CO. LTD. 


TRUSCON HOUSE, 
LOWER MARSH, LONDON, S.E.! 


London and 
Harlow 
WaATerloo 6922 
(Mr. Weber) 
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Liverpool 
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(Mr. Green) 
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manent positions, interesting and varied work. ~ Apply in 
writing, stating age, experience, and salary required, to 
Kayior & Pick, ting Engineers, 42 Ferncroft 
Avenue, London, N.W.3. 

SITUATION VACANT. Chief assistant engineer required 
to carry out design and supervise drawing office on work 
involving varying types of reinforced concrete and struc- 
tural steel projects. Salary {1200 per annum, plus the 
usual holidays. Apply in writing, stating q tions, 
etc., to ATKINSON AND Partners, Consulting Civil and 
Structural Engineers, Elm Grove, Berkhamsted, Herts. 


SITUATIONS VACANT. Reinforced concrete ‘Lown ond 


luncheon aceon and pension scheme. Holiday a arrange- 
ments will be unaffected. Write for interview to E. J. 
cae & Co.(Encineers), Ltp., 54 South Side, London, 
4- 

SITUATIONS VACANT.. The Glasgow office of 
‘TwistEeEL’ REINFORCEMENT Ltp. require reinforced 
concrete detailers in their new drawing office. Five-days’ 
week, pension scheme, luncheon vouchers, varied and 
interesting work. Write, stating age and experience, to 
the Cuter EncineEr, 30 Pinkston Road, Glasgow, C.4 


Opportunities for 
careers in Reinforced Concrete... 





on the staff of 


BRC 


There are vacancies for Reinforced Concrete 
Designers and Detailers at our Head Office 
and at most of our Design Offices in: 
LONDON: BRISTOL: LEEDS: LIVERPOOL 
NEWCASTLE * GLASGOW - DUBLIN 
Designs for a wide variety of interesting work, 
including prestressed and shell concrete 

are prepared at all offices. Five day week — 
Pension Scheme. Top rate salaries are paid 

to Designers, Designer-Detailers and Detailers 
in accordance with ability and experience. 
Openings available for graduates and men 
with H.N.C. Apprenticeship scheme available 
for students of good educational standard. 


THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 


Chief Engineer: 
ne. MASON, B.Se., M1.0.E., M.1.Struct.£.,’M.ASCE 
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LONDON COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT 


Vacancies for ENGINEERING ASSISTANTS, 
9 A (up to £817) according to qualifications 


a particulars and ute form obtain- 
able from tee An Architect (AR/EK/DS/3), County 
Hall, London, S.E.1. (707) 


SITUATIONS VACANT. Reinforced concrete detailers 
with some knowledge required for London profes- 
sional office. Experience of steelwork an advantage but 
not essential. The work is varied and offers scope for 
initiative. Five-days’ week. Please apply, giving full 
details, and salary required, to ee i Dark, Romney 
House, Tufton Street, London, S. 

SITUATION VACANT. oe aon estimator 
required for head office. Permanent position for suitable 
applicant with extensive experience in the preparation of 
tenders for all types of — civil engineering projects. 
Superannuation scheme. lications, stating age, experi- 
ence, and salary required, Po MOLITION & CONSTRUCTION 
Co. Ltp., 3 St. James’s Square, London, S.W.1. 
SITUATION VACANT. Reinforced concrete detailer 
wanted for interesting work, with good salary and prospects. 
oe. Wituiam SINDALL ‘Lrp., Gloucester Street, Cam- 





SITUATION VACANT. Junior structural e 
assistant, APT. 1 (£543 5s. to £625 5s., plus £65 
ster weighting, plus London weighting £ 30 at 26 yen —~ 
over, {20 at 21-25 years). To assist in the detailing of 
frame structures in reinforced concrete and structural steel- 
work and the preparation of steel schedules. Commencing 
according to ability and experience. Unestablished 
in first instance, subject to prescribed conditions. 38- 
hours’ five-days’ week. Application forms (stamped 
addressed foolscap envelope) from County ARCHITECT, 
1 Queen Anne’s Gate Buildings, Dartmouth Street, London, 
S.W.1, returnable by May 22. (Quote V78C.) Canvassing 
disqualifies. 


NATIONAL COAL BOARD 


EAST MIDLANDS DIVISION 


Applications are invited for the following 
vacancies in the Chief Civil Engineer’s Branch, 
69 Lower Parliament Street, Nottingham. 


SV. 731— 
CIVIL/STRUCTURAL ENGINEERS. 
Salary according to qualifications and experience 
| within the range {800 to {1225. 
The duties involve the design and execution of 


large colliery projects and reconstruction schemes. 
a — have experience of some of the 


Steel or ll concrete design and con- 
struction, industrial construction, drainage 
and sewerage, railway sidings and their ancillary 


Candidates should be Corporate —— of the 
Institutions of Civil or Structural Engineers. 


2—CIVIL/STRUCTURAL 
SiN EERING ASSISTANTS. 

Salary between {625 and {£750 according to 
qualifications and experience. 

The duties will be assisting in the design and 
detail work scheduled above. 

Preference will be given to Graduates of the 
Institutions of Civil or Structural Engineers. 


Applications, giving full poy of age, qualifica- 
| tions and experience, to The 
| Divisional Chief Staff Officer, National Coal Bat 


applications with the appropriate S.V. reference. 
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SITUATION VACANT. Assistant engineer required for 
structural and foundation work in London professional 
office. Degree and/or professional qualification desirable. 
Minimum of threé@ years’ drawing-office experience in 
reinforced concrete design and detailing. Knowledge of 
steelwork and site experience an advantage. Applicants 
should be capable of working with minimum supervision 
on work which is varied and which offers scope for initia- 
tive. Apply, with full particulars, stating salary required, 
to Farmer & Dark, Romney House, Tufton Street, 
London, S.W.1. 

SITUATIONS VACANT. Civil engineers (assistant and 
junior) required on contracts in various parts of the country. 
Excellent prospects for training as agents on interesting and 
varied civil engineering projects. Superannuation scheme. 
Applications, stating age, experience, and salary required, 
to Demo.ition & Construction Co. Lrp., 3 St. James’s 
Square, London, S.W.1. 

SITUATION VACANT. Diespeker & Co. Ltd. require for 
their drawing office at Colney Heath (St. Albans) precast 
concrete works, a designer-draughtsman experienced and 
familiar with the design and calculation of reinforced con- 
crete structures, with particular application to a new form 
of precast floor construction. Permanent, pensionable, and 
progressive post. Write fully to Diespexer & Co. Ltp., 
Clifton House, Euston Road, London, N.W.1. 


NATIONAL COAL BOARD 
SOUTH WESTERN DIVISION 


Civil Engineering Draughtsmen and Designer 
Draughtsmen are required at the Divisional 
Drawing Office of the National Coal Board at 
Tredomen Office, Ystrad Mynach. 

Applicants must have experience in one or more 
of the following branches : 

Buildings 
Reinforced concrete 
Foundations 
Sidings 

Roads 

Salary, according to experience and qualifica- 

tions, will be within one of the following ranges: 
£655-£765 
£695-£815 
£715-4£965 
£765-£1015 

Applications, which should contain full par- 
ticulars of age, experience, qualifications and 

itions held, should be sent to the DivisionaL 

HieF Starr Orricer, Nationat Coat Boarp, 
Cambrian Buildings, Mount Stuart Square, Cardiff, 
by 18th May, 1957. 


PRECAST CONCRETE 


METHODS OF MANUFACTURE 


The 8th edition of ‘‘ Concrete Products 
and Cast Stone ’’, by H. L. Childe, includes 
details of production-line methods of 
repens es the manufacture of cellular 
(“ gas’ “foamed ’ ’) concrete, and other 
recent dvediepeants. Gives full informa- 
tion on the methods used by leading manu- 
facturers for the production of precast 
concrete products and cast stone. The 
chapter headings are: Materials ; Grading 
and Proportioning; Water Content; 
Measuring Materials ; Mixing, Casting and 
Consolidation ; Surface Finishes ; Curing ; 
Reinforcement; Transport; Storage; 
Moulds of Wood, Plaster, Gelatine, Sand, 
Metal and other Materials; Methods of 
Manufacture ; Measurement and Quanti- 
ties. 272 pages, 252 illustrations. 


Price 8s. 6d. (by post 9s. 3d.) 
2 dollars in Canada and U.S.A. 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON. S.W.1!. 
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SITUATIONS WANTED. 


SITUATION WANTED. Reinforced concrete engineer 
specialising in design, including multi-story frames, indus- 
trial structures, shell roofs, etc., fully qualified and ex- 
perienced in civil and structural engineering, A.M.I.C.E., 
A.M.1.Struct.E., available shortly. Would consider any 
interesting proposition at home or abroad. Box 4434, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 t- 
mouth Street, London, S.W.1. 


SITUATION WANTED. Position required as inspector 
of works. Good practical and technical knowledge of rein- 
forced concrete, etc. Willing to travel. F. Fraser, 127 
Ellesmere Road, London, N.W.1o. 


SERVICES OFFERED. 


SERVICES OFFERED. Experienced engineer offers free- 
lance services to the profession in the design and detailing of 
steel, reinforced concrete, and civil engineering work. 
Box 4435, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


FOR SALE. 


FOR SALE. 150-ton hand-operated Denison hydraulic 
compression testing machine for sale in near future. 
Offers to SANDBERG, 40 Grosvenor Gardens, London, 
S.W.1. 


FOR SALE. Steel fencing stakes, chain link, etc. E. 
Stepuens & Son Ltp., Bath Street, London, E.C.1. 
Clerkenwell 1731. 

FOR SALE. New Schluter “‘ Baby’ shearing machines 
for sale ex stock. Suitable for cutting plates of any length 
or width, # in. thick or equal. Arranged for motor drive, 
400 volts, 3-phase, 50 cycles. Length of blades, 17} in. 
Capacity : round bars 3 in., squares § in. Others with 
12}-in. blades for %-in. plate, and 9}-in. blades for rounds 
and squares up . 2 in., plates, angles, tees, etc. Full 


details available. . J. Epwarps Ltv., 359 Euston Road, 
London, N.W.1. 


FOR HIRE. 


FOR HIRE. Lattice steel erection masts (light and 
heavy), 30 ft. to 150 ft. high, for immediate hire. Brwt- 
MANn’s, 21 Hobart House, Grosvenor Place, London, S.Wr. 





CONCRETE FENCES 


A book, entitled ‘‘ Concrete Fences ’’, by 
A. M. Pennington, a concrete products 
manufacturer with many years’ experience, 
describes in detail the design and the 
most suitable methods of manufacture and 
of erection of all the usual (and some 
uncommon) types of concrete fences for all 
purposes. Many hints based on experi- 
ence. 

The chapters deal with (1) Proportions 
of concrete; moulds; _ reinforcement ; 
inserts for fixtures. (2) —“——*; quan- 
tities. (3) Erecting fences. (4) Types of 
fences—Three-wire ; seven-wire; chain- 
link; woven-wire ; barbed-wire ; post- 
and-tube ; post-and-bar ; post-and-panel ; 
post-and-block;  close-boarded; race- 
course fences; chain-fences ; ornamental 
fences; ‘‘crash’’ fences; stub posts; 
gravel boards. (5) Design of posts. 64 
pages. 60 illustrations. 

Price 6s. (by post 6s. 4d.) 
1,50 dollars in Canada and U.S.A. 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.1!. 
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7 YEARS IN MAGNESIUM SULPHA 


These illustrations show two pairs of | the left-hand cylinder was mode with 
concrete cylinders, 12 in. x 6 in., after | ordinary Portland Cement, and that on 
immersion for 7 years in sulphate solu- | the right with Sulfacrete. All were 
tions where the equivalent SO, content | mixed 4-2-1 with water|cement ratios 
was 500 parts per 100,000. In each case | of 0.6 made to Code of Practice. 


¢ eRe tests prove conclusively the value of using 
Sulfacrete, formerly known as Blue Circle Sul- 


phate Resisting Cement, for concrete which is 
liable to the destructive action of soluble sulphates. 
The protective value of the Sulfacrete has been 
proved by its successful use for sewerage schemes, 
pipe lines, piles and foundations. 


Supplied by THE CEMENT MARKETING COMPANY LTD. 
Portland House, Tothill Street, London, S.W.1. 
G. & T. EARLE LIMITED, HULL. 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., Penarth, Glam. 





BRITISH CEMENT IS THE CHEAPEST IN THE WORLD 

















"CARDIFF 





BRISTOL 


Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement, with 
Design and Branch Offices strategically 
placed throughout the British Isles 





REINFORCED CONCRETE IS 
CONSTRUCTION AT ITS BEST 


are vacancies 

for experienced 

engineers in several 

of eendesign a : = . : . ; 
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